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1.  IcfcrcBcos: 

a.  Director  of  Citril  Works  aultiplc  letter  dated  20  March  1978, 
subject:  Eeacvatloa  Plans  for  Areas  Doimstreaa  of  Corps  DanS  and 
Corps/State  Cooperation  on  Safety  RctIcw  of  Corps  iJnas. 

b.  Et  113(l-2->419,  "Dan  Operations  Hanagenent  Policy**,  dated 
18  May  1978. 

c.  Federal  Guidelines  for  Daa  Safety,  23  June  1979. 

d.  Eatcutlua  Director  of  CItU  Works  anltlplc  letter  dated 
30  Moecaber  1979,  subject:  Policy  Issue  Mo.  79>13,  Corps  Role  fn 
Bnargcncy  Plaonlng  for  Arc«a  Downatreaa  of  Corps  of  Engineers  Dans. 

2.  loclooed  la  a  copy  of  soppleaaatal  guidelines  to  augnent  previous 
iafonatlon  provided  la  the  above  references. 

3.  The  attached  guldelliies,  prepared  by  the  Hydroldglc  Engineering 
Canter  at  the  direction  of  OCE,  should  Vc  used  la  the  future  develop^ 
aant  of  Flood  Enargency  Plans  for  Corps  dans  and  reservoirs.  Updating 
of  eslstlag  plans  should  also  *  '  la  accordance  with  the  guidelines, 
iasefar  as  practical. 

4.  Za  accordance  with  Instructions  la  paragraph  8  of  refennee .  lb, 
the  responvlblllty  for  preparation  of  the  energency  plans  is  shared 

by  Operations  and  Engineering  personnel.  The  water  control  nanagenent 
and  aaergeney  operations  staffs  should  play  a  aajor  role  la  the  plan 
preparation.  However,  other  eleneats  of  field  organizations  with 
special  espertlse,  such  as  flood  plain  iafomatlon  personnel,  should 
provide  asalstacee  as  appropriate. 

3.  Appendices  on  case  studies  a^  background  Infornatlon  are  being 
developed  sad  will  be  provided  when  svallable.  However,  preparation 
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SUBJECT:  Flood  Eacrgeacy  Pluis  jidcilncs  for  Corps  !>«■• 

of  «aergcncy  plans  should  procesd  as  expsditlouslp  as  practical  bacaiM*' 
the  additional  inforaatloo  is  not  essential  to  cMiplctloa  of  tha  plans. 

6.  The  critical  period  regarding  daa  safetp  is  generally  dsiim  eoar^ 
struct  ion  and  initial  storage  of  water  in  the  reservoir.  Therefore, 

an  eeergency  plan  is  particularly  iaportant  during  this  period.  F^Ctoe 
dan  and  reservoir  projects  should  have  an  eaergency  plan,  approved  hy 
the  Division  Engineer,  prior  to  significant  storage  of  water  In  the 
reservoir. 

7.  Additional  copies  of  the  attached  guidelines  arc  available  froK 
the  Hydrologic.  Engineering  Center,  609  2nd  Street,  Davis,  CA  95616. 

FOR  THE  CHIEF  OF  ENGINEERS: 
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DISTRIBUTICHI: 


E.  R.  HEIBERG  Ill 
Major  General,  USA 
Director  of  Civil  Works 


all  Districts  and  Divisions 


PREFACK  TO  THE  SECOVD  EPITIOV 

Recent  emphasis  en  da*  safety  and  fleed  emersency  evacuatic'n 
plans  resulted  in  ne»>  requirements  for  Federal  dam  safety.  This  jccj- 
ment  provides  ruidance  for  the  Corps  effort  to  implement  President 
Carter's  directive  to  Federal  aeencies  to  develop  flood  emereency 
activ'n  plans  for  Federal  dams.  The  procedure  described  is  based  upon 
the  Federal  Cuidelines  for  Paw  Safety  but  provides  added  detail. 

It  teas  planned  durins  preparation  of  tie  first  edition  of  these 
guidelines  to  include  a  "Background  Appendix"  summariring  some  of  the 
more  imp-ortant  literature  relevant  to  emergency  planning  for  dams.  This 
material  has  since  been  published  as  Idtiergency  Planning  for  Pams — 
Bibliography  and  Abstracts  of  Selected  Publications  by  the  Hydrologic 
Engineering  Center  (January 

The  first  edition  of  the  guidelines  also  anticipated  tteo  appendi- 
cies  consisting  of  case  studies  illustrating  application  of  the 
guidelines.  Only  one  case  study  is  note  planned  and  the  results  are  to 
be  published  as  two  independent  documents,  consisting  respectively  of: 
1  >  a  hypothetical  example  of  a  Cof'ps  flood  emergency  plan  package,  and 
21  a  hypothetical  example  of  a  community-level  flood  emergency  evacua¬ 
tion  plan. 

The  content  of  this  edition  is  the  same  as  that  of  the  first 
edition.  This  edition  only  serves  to  update  the  document  teith  respect 
to  the  preparation  and  inclusion  of  appendicies. 

Hr.  H.  James  Owen,  Consulting  Engineer,  prepared  this  document 
pursuant  to  Contract  DAC¥05-79-P-19<’2  with  the  Hydrologic  Engineering 
Center  (HEC).  I’ortions  of  the  document  describing  hydraulic  and 
dambreak  analyses  were  based  on  information  provided  by  Dr.  Michael 
Gee  of  the  HEC.  Funding  was  provided  by  the  Corps  Water  Resources 
Planning,  Analytical  Techniques  research  work  units  entitled  "Hydro- 
logic  Methods  of  Dam  Safety  Studies"  (No.  and  "Emergency- 

Planning  Manual  for  Flood  Evacuation"  (No.  31705).  Mr. .Bill  S.  Eichert 
was  the  Director  of  the  Hydrologic  Engineering  Center  during  the 
preparation  of  this  document,  ^-.nd  Mr.  Arlen  D.  Feldman  of  the  HEC  was 
the,  principal-in-charge.  Valuable  comments  and  support  were  received 
from  the  Office,  Chief  of  Engineers,  and  especially  from  Mr.  Vernon  K. 
Hagen,  Chief  of  the  Hydraulic  and  Hydrology  Branch. 
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FLOaD  EHERGEBiCY  PLANS 

GUIDELINES  FOR  CORPS  DAHS 

I.  B«»v  kgrounJ 


Much  of  the  land  constituting  the  reservoir  area  that  Kould  be 
inundated  by  spillway  desicn  flows  is  not  in  Federal  ownership.  The 
possibility  therefore  exists  at  many  da«s  that  large  flows  could  cause 
a  hazard  to  life  and  property  in  resersoir  areas.  In  addition,  flows 
fro*  reservoirs  during  design  floods  could  be  hazardous  to  life  and 
property  in  dowTistreaa  areas. 

Extensive  care  is  taken  by  the  Corps  in  design,  construction  and 
operation  of  dans.  As  a  result,  the  Corps  record  for  da«  safety  is 
considered  excellent.  Nevertheless,  daa  failures  in  the  United  States 
in  recent  years  have  focussed  nuch  attention  on  daa  safety,  resulting 
in  a  requirement  for. all  Federal  agencies  to  review  practices  affecting 
the  safety  and  integrity  of  Federal  dams. 

The  Corps  Dam  Safety'  Assurance  Program  addresses  the  problems 
relating  to  both  larger  than  normal  flows  ^nd  potential  dam  failure.  It 
requires  the  preparation  of  emergency  plans*  for  all  Corps  dams. 


a.  Flood  Emergency  Plans 


The  Director  of  Civil  Works  sent  a  letter  to  all  division  offices 
on  20  March  1978  regarding  "Evacuation  Plans  for  Areas  Downstream  of 
Corps  Dams  and  Corps/State  Cooperation  on  Safety  Review  of  Corps  Dams." 
The  letter  directed  the  Corps  field  offices  to  proce.*d  with  the 
development  of  evacuation  plans  .( inundated  area  maps),  and  suggested 


*The  term  "emergency  plans"  includes  both  the  portion  of  a  dam 
safety  plan  prepared  by  the  Corps  and  the  complementary  evacuation  plan 
prep* red  by  non-Federal  interests.  More  precise  definition  of  the 
Feueral  and  non-Federal  portions  of  emergency  plans  are  provided  in 
subsequent  sections. 


the  tevhni^ues  tc  be  use.i  in  routine  hypothetical  flows.  It  also 
provivlei  suiJance  for  cooperating  with  states  in  resard  to  their 
concern  for  the  sa.fetr  of  Corps  daits.  The  letter  was  follcwed.  on  !'  Ma* 
li)-s  py  issuance  of  CT  11*0-2-41'^.  entitled  Daw  Crerati^ns  Hanageeent 
Pol  icy.  The  IJI  spec.fied  the  respective  responsibilities  of  districts, 
divisic^s  and  the  Office  of,  the  Chief  of  Engineers  for  nanagewent  .  of 
daw  operations.  It  also  directed  that  a  prograw  be  undertaken  t-?  train 
staff  in  emergency  operations  and  detection  of  problews  at  dan  sites. 
Preparation  of  daw  safety  plans  were  required  by  the  ER.  Plans  were  to 
include: 

(11  litergency  notification  procedures; 

(-1  List  of  conditions  leading  to  ewergencies  and  ways  cf 

dealing  with  thew; 

(\' 1  Reservoir  de-watering  procedure;  , 

(4>  Daw  failure  inundation  waos; 

(al  Listing  of  ewergency  repair  materials  and  equipawnt; 

(ol  Outline  of  responsibilities  for  inspection  and  emergency 

repairs;  and 

(7)  List  of  nearby  contractors. 

With  respect  to  evacuation  plans,'  ER  ll.'0-2-419  specified  that 
their  development  was  the  responsibility  of  non-Federal  officials. 
Corps  districts  were  to  suggest  tl.e  development  of  such  plans  and. 
provide  pertinent  project  information, , including  inundation  gaps,  to 
assist  in  their  developiment .  Other  technical  assistance  for  development 
of  evacuation  plans  was  piermitted  if  requested. 

b.  Federal  (Guidelines  for  Dam  Safety 

The  Federal  Guidelines  for  Daw  Safety  were  issued  on  25  June 
This  document  represented  the  response  to  President  Carter's 
request  in  April  1077  for  safety  guidelines.  The  guidelines'  treated 
organizational  management  and  management  of  site  investigation  and 
design,  construction,  and  operation  and  maintenance.  A  pjortion  of  the 
guidelines  for  management  of  operation  and  maintenance  dealt  with 
emergency  action  plans  and  addressed  the  following  pioints:' 

( I )  Evaluation  of  emergency  potential: 

(a)  determination  of  mode  of  dam  failure; 
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inunJat i CT*  «»aps: 


(b» 

classification  of  inuniaticn  areas:  anJ 
»J‘  ti«e  available  for  response: 

i2>  Actions  to  prevent  failure  or  »iRiai2e  effect*  of  failure: 

•  at  developeient  of  ewereencv  action  plan; 

<bt  '  notification  plans; 
tc)  evacuation  plans: 

(di  stockpiling  repair  Mterials; 

(e>  locating  local  repair  forces; 

(ft  training  operating  personnel;  and 

(g>  increasing  inspection  frequencv: 

<3^  Actions  upon  discovery  of  a  potentially  unsafe  condition: 

(a)  notification  of  supervisory  personnel; 

(b)  initiation  of  predeterained  reaedial  action;  and 

(c)  deteraination  of  need  for  public  notification. 

The  Executive  Tirector  of  Civil  Works  trar saitted  a  policy 
suaaary  to  OCE  elements  and  division  offices  on  30'  Soveaber  1979 
dealing  with, the  Corps  role  in  eaergency  planning  for  areas  downstreaa 
of  Corps  daas.  The  policy  suaaary  expanded  consideration  of  potential 
emergencies  to  include  significant  'flooding  without  dan  failure  and 
provided  for  assistance  by  Corps  offices  to  non-Federal  interests  upon 
request  in  order  to  foster  derelopaent  of  effective  non-Federal  eaer¬ 
gency  plans.  the  policy  suaaary  also  assigned  the  Hydrologic 
Engineering  Cente.-  responsibi^.ity  for  preparation  of  th’S  technical 
aanual  on  daa  eaergency  plann:.ng  for  use  by  Corps  personnel  and  as  a 
source  of  inforaation  for  n>n-Federal  interests  and  other  Federal 
agencies. 


2.  References 

a.  Federal  Guidelines  for  Daw  S&fety.  1  re  pared  by  the  Ad  Hoc 
Interagency  Coaaittee  on  Taa  Safety  of  the  Federal  Coordi¬ 
nating  Council  for  Science^  Engineering  and  Technology. 
Washington,  DC  June  2S»  1979. 


b.  rxr\-O^R-P  letter  iateJ  V  November  I'jT'J.  Subject:  Policy 
Issue  'o.  7^-1'.  s'orps  Role  in  f.»e»‘eency  Planning  for  .4rea.s 
ro%nstrea«  of  Corps  of  Encineers  Paws. 

c.  FR  n  :s>-:-air 

J.  ER  11:0-2-41^ 

e.  FR 

f.  ER  Ms>*>-2-40 

e.  PffN-CVi;  letter  dated  20  March  Subject:  Evacuation 

Plans  for  Areas  Povnstrea*  of  Corps  Daws  and  Corps/State 
Cooperation  on  Saf.tv  Review  of  Corps  Pams. 


.  Purpose 


This  document  provides  basic  technical  guidance  for  the  develop- 
went  of  dam  emergency  plans.  The  information  is  intended  to  be  of 
assistance  in  the  evaluation  and  improvement  of.  existing  emergency 
plans  and  evacuation  plans  and  in  the  development  of  nev  plans  where 
none  exist  at  present. 


4.  Scope 


Thisi  document  provides  guidance  for  preparation  of  dam  emergency 
plans  to  dfcal  with  potential  emergencies  caused  by: 

a.  Spillway  discharges  sufficiently  large  to  cause  flooding  in 
downstream  areas; 


b.  Flooding  upstream  cf  dams  due  to  backwater,  effects  or  high 
pool  levels;  and 

c.  Dam  failure. 


Quid 
planning  f| 
in  exist 
therefore 
to  review 


in 


l^ce  presented  is  oriented  specifically  toward  emergency 
or  Corps  dams.  Mony  aspects  of  emergency  planning  are  treated 
ig  Engineering  Regulations  and  other  instructions  and  are 
nor  repeated  here.  Persons  using  the  guidelines  are  cautioned 
the  cited  references. 


The 

situations 
t.ve  works 


guidance  presented  is  pertinent  to  dams  located  in  riverine 
.  It  may  not  ,be  entirely  relevant  for  other  types  of  protec- 
or  dams  for  offstream  storage.  Ose  of  the  guidelines  should 
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be  supplcseentei  in  everr  case  by  anai.ysis  cf  the  individual  require- 
»ents  of  the  strvicture  ;ind*r  cons ide^-at ion. 

There  is  little  experience  available  on  which  to  base  preparation 
of  cuide’ines  for  da«  e»or£ency  planniue.  Guidelines  presented  are 
therefore  based  largely  on  analysis  cf  the  problem  and.  bv  analogy,  on 
guidance  already  developed  tor  planning  ani  implementation  of  flood 
warning  and  preparedness  aiternat ives .  Iirprovement  of  the  guidance  can 
be  e\^vcted  as  experience  is  gained.  Preparation  of  a  case  study 
example  of  omergency  preparedness  piant.ing  is  presently  underway.  . 


5.  Components  of  Emergency  Plans 

Ihe  principal  components  of  dam  emergency  plans  are: 
a.  Emergency  Identification  Gubplan.  (Federal) 


The  object  Ci  this  subplan  is  to  describe  procedures  and  means 
for  assuring  reliable  identification  and  evaluation  of  existing  or 
potential  emergencies.  The  major  elements  of  the  subplan  are: 

(1)  Listing  of  the  conditions  which  coiild  indicate  an  existing 
or  potential  emergency; 

(2)  Description  of  the  data  and  information  collection  system, 
monitoring  arrangements,  inspection  procedures  and  other 
provisions  for  early  detection  of  conditions  indicating  an 
existing  or  potential  emergency;  and 

(.1)  Procedures,  aids,  instructions  and  ether  provisions  for 
interpreting  information  and  data  to  assess  the  severity 
and  magnitude  of  any  existing  or  potential  emergency. 


b.  Emergency  Operations  and  Repair  Subplan,  (Federal) 

The  objectives  of  this  subplan  are  to  guide  immediate  operational 
decisions  in  the  event  of  various  types  of  emergencies;  identify  the 
need  for  equipment,  material,  labor  and  other  necessities  for  carrying 
out  emergency  repairs;  and  describe  the  procedures  fo**  securing  and 
;mploying  needed  equipment,  material,  labor  and  other  necessities.  The 
major  elements  of  the  subplan  are; 


(I)  Identification  of  the  appropriate  response  tO'  the  type  and 
severity  of  existing  or  potential  emergency; 

(2^  Reservoir  de-watering  plan; 

L' I  Description  of  equipment  and  materials  to  be  stockpiled  for 
use  in  carrying  out  emergency  operations  and  repairs; 

(4^  Assignments  of  responsibilities  for  carrying  out  emergency 
operations  and  repairs; 

(5)  Description  of  needs  for  equipment,  material  and  labor  not 
available  at  the  site  which  are  needed  to  carry  out  each 
type  of  emergency  operation  or  repair;  and 

(0)  Listing  of  nearby  contractors  and  other  sources  of  needed 
equipment,  material  and  labor,  .and  description  of  pro¬ 
cedures  for  securing  their  assistance  on  an  emergency  basis. 

c.  Notification  Subplan.  (Federal  and  Non-Federal) 


The  objective  of  this  subplan  is  to  describe  the  procedures  and 
means  fpr  prompt  notification  of  appropriate  parties  concerning  exist¬ 
ing  or  potential  emergencies,  The  major  elements  of  the  s'ubplan  are: 

(1)  Inundation  maps  which  show  the  area  likely  to  be  inundated 
and  time ,  of  onset  of  dangerously  high  flows  for  each 
emergency  condition  for  which  plans  are  made  (Federal); 

(2)  Listing  of  vital  services  and  facilities  outside  the  area 
of  inundation  which  will  or  may  be  disrupted  by  the  level 
of  inundation  associated  with  each  emergency  condition  for 
which  plans. are  made  ( ncn-Federal ) ; 

(3)  Listing  of  major  secondary  problems  resulting  from  the- 
level  of  inundation  associated  with  each  emergency  condi¬ 
tion  for  which  plans  are  made  (noh-federal); 

(4)  Evacuation  naps  which  show  ( non-Federal ) : 

(a)  all  areas  which  should  be  evacuated  because  of  inunda¬ 
tion,  secondary  problems,  loss  of  services,  isolation 
or  other  reasons  which  are  associated  with  each 
emergency  condition  for  which  plans  are  made; 

(b)  major  evacuation  routes;'. 


,.i 


(c)  areas  requiring  priority  in  evacuation;  ar>i 

(d)  potential  obstacles  to  tiwely  evacuation: 

(5)  Listing  of  persons  to  be  notified  ibout  each  ewertency 
condition  for  *«hich  plans  are  wade  and  procedures  for 
notification  including  description  of  priiiary  and  secondary 
means  of  communication  to  be  us. d.  listing  of  telephone 
numbers,  and  addresses,  and  other  information  needed  for 
reliable  and  prompt  contact  for  (Federal): 

(a)  notifications  internal  to  the  Corps; 

(b)  notifications  from  the  Corps  to  principal  local 
officials; 

(c)  notifications  from  the  Corps  to  other  Federal 
officials; 

(d)  distribution  of  warnings  from  the  Corps  to  officials 
'  responsible  for  dissemination  to  the  general  public; 

and 

(e)  dissemination  of  warnings  by  the  Corps  directly  to 
the  general  public  in  the  immediate  vicinity  of  the 
dam  and  reservoir; 

(6)  Example  press  releases  for  each  emergency  condition  for 
which  a  plan  is  prepared  and  instructions  f  adaptation 
before  their  use  to  the  specifics  of  an  emergency  situation 
including  but  not  limited  to  (Federal): 

(a)  exact  nature  of  emergency  and  degree  of  danger; 

(b)  remedial  action  underway;  ■ 

(c)  expected  course  of  events  and  timing;  and 

(d)  appropriate  action  for  pu^i'e  to  take. 

(7)  Description  of  the  procedure  and  means  for  dissemination  of 
warnings  directly  to  the  general  public  in  the  immediate 
vicinity  of  the  dam  and  reservoir  (Federal). 


d.  Evacuation  Subplan  ( Non>Federal ) 


Non-Federal  officials  are  to  be . encouraged  to  develop  evacuation 
subplans  as  a  complement  to  the  portion  of  4^  emergency  plans  prepared 
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bv  th^  Corps.  The  obiectives  of  the  evacuation  sub^lan  are  to  provide 
f  or  the  tiiielv  and  safe  evacuition  of  threatened  areas  and  the  ■tni*ira- 
tion  oi  property  daaaee.  The  major  elements  of  the  subplan  are: 

II*  Description  of  traffic  control  arrangements  to  expedite 
evacuation  and  passage  of  emergency  vehicles  and  prevent 
accidental  travel  into  dangerous  areas: 

i«*  Provisions  for  any  necessary  assistance  to  evacuees  such  as 
transport  It  ion  and  aid  to  invalids: 

If*  Arrangements  for  sheltering,  feeding  and  other  care  of 
evacuees: 

14*  Description  of  actions  to  be  taken  to  reduce  damages  and 
other  losses: 

i>*  Arrangements  for  security  of  evacuated  areas:  and 

(r»l  Arrangements  addressing  ether  aspects  as  required  for  the 
case  at  hand. 


o.  \umber  of  Plans  Required 

A  large  number  of  hypothetical  emergencies  could  be  conceived  by 
combining  various  causes  for  and  assumptions  about  eswrgencies  of  one 
type  or  another.  It  is  obviously  impractical  to  prepare  completely 
separate  plans  to  add.'ess  each  potential  emergency  condition  which 
might  be  postulated.  Instead,  each  major  portion  of  the  emergency  plan 
must  be  considered  individually  with  respect  to  how  many  separate 
versions  are  necessary. 

a.  Emergency  Identification  Subplan  - 

Only  one  Emergency  Identification  Subplan  is  required. 


b.  Emergency  Operations  and  Repair  SubplM 

The  Emergency  Operations  and  Repair  Subplan  consists  of  guidance 
and  procedures  for  dealing  with  a  variety  of  emergencies.  One  subplan 
is  sufficient.  The  portion  of  Its  contents  dealing  with  emergency 
responses  should  be  divided  according  to  the  type  of  emergency 
addressed  or  action  to  be  taken  as,  for  example,  the  following: 


( 1 f  have  erosion; 


F.xcess  seepas?: 

I ' >  Piping; 

<41  Hi  eh  pool  conditions; 

(>i  Malfunction  of  control  eates; 
tn>  Failure  of  discharee  facilities: 

rpstreaa  daa  failure:  and. 

(^)  PotaTistreaa  daa  failure. 


c.  Notification  Subplan 

Notification  Subplans  are  to  be  prepared  for  three  basic  eaer- 
lency  cv^nditions  includine:  spillway  desien  discharee  without  failure, 
spillway  desien  discharee  with  failure,  and  failure  at  noraal  hieh  pool 
level  i top  of  flood  control  pool)..  The  separate  notification  subplans 
»re  required  for  each  eaereency  condition  because: 

<n  ,  Identification  ,of  the  local  officials  to  be  notified  of  an 
existinc  or  potential . eaereency  depends  on  the  area  requir- 
ine  evacuation  which  is  associated  with  each  eaereency 

condition: 

The  need  to  notify  other  Federal  aeencies,  the  public  in 

the  iaaediate  vicinity  of  the  daa  and  reservoir,  and  other 

parties  varies  accordine  *’o  the  nature  of  the  existing  or 
potential  caereen-'y;  and 

i.l)  '  The  app-opriate  text  of  news  releases  depends  on  the 

eaergency  condition  for  which  the.v  are  prepared. 


d.  Evacuation ' Subplan 


Evacuation  Subplans  should  be  prepared  for .conditions  pf : 
(I)  Spillway  design  flood: 

Spillway  design  flood  with  daa. failure:  and 
i.l)  Paa  Failure  with  normal  high  pool  level. 


rl,»n  re\ e K't'went 


The  »o'‘t  twrort^nt  .»srecTs  in  Jescrihinc  the  plan  ierelep*ent  are 
Kient 1 1  1 V at  i en  of  rho  ma  ior  steps.  Jeseription  of  the  se.|uen£e,  and 
.iefihition  of  tt'e  level  o.f  Jetail. 


a.  Ma  lor  steps 


Pevelopment  of  an  emer<*ency  plan  requires  identification  of  the 
types  of  omerLoncies  to  be  encompassed,  accumulation  of  needed  data  and 
information,  perfornance  of  various  analyses,  conceptualisation  of 
solutions.  *esicn  of  measures  and  subplans,  preparation  of  appropriate 
documents  and  implementation  of  the  plan.  The  key  steps  in  the  process 
are: 

<  I  •  Selection  of  the  emersency  conditions  for  which  plans  are 
to  be  prepare  1; 

'  >  v'omputation  of  pool  levels  and  outflow  hydroeraphs  for 

assumed  emergency  conditions; 

til  Routing  of  flows  predicted  by  outflow  hydrosraphs; 

141  Preparation  of  inundation  maps; 

1^1  Pelineation  of  areas  requiring  evacuation; 

(nt  Identification  of  needed  evacuation  strategy; 

i7>  Preparation  of  the  several  subplans  (components)  making  up 
the  emergency  plan; 

i'»  Posting  of  subplans:  and 

( vM  .  Provisions  for  maintenance  of  the  plan. 


b.  Sequence 

Figure  1  shows  schematically  the  major  steps  of  the  process,  and 
their  principal  interrelaticjnships.  It  also  shows  the  general  responsi¬ 
bilities  of  Federal  and  non-Federal  interests  for  development  of  the 
major  steps.  The  specific  irix  of  Federal  and  non-Federai  activities 
must  be  negotiated  for  each  project. 

Some  interrelationships  between  the  steps  and  needs  for 
successive  iterations  of  the  process  are  not  shown  on  Figure  1  in  order 
to  avoid  obscuring  the  major  linkages.  However  other  relationships  And' 
,a  need, for  iterative  process  do  exist.  For  example; 


FIGURE  I 

PLAN  DEVELOPMENT 


(4>  Emcri»ency  plans  of  the  type  described  in  this  document, 
which  have  oeen  proven  through  use  to  be  effective,  are  not 
available  as  prototypes. 

Objective  oriented  plans  which  only  identify  what  is  to  be  done 
in  various  circumstances  are  inadequate.  Plans  must  be  specific  in 
identifying  who  is  responsible  for  taking  prescribed  actions,  the 
resources  to  be  qsed  in  accomplishing  the  prescribed  actions  and  other 
similar  details. 


Emergency  plans  require  iiiiplementation  to  be  effective.  Attention 
must  therefore  be  given  during  the  plan  development  to:  identification 
of  items  requiring  specific  implementation;  identification  of  who,  or 
what  organisation,  should  carry  out  the  various  actions  required  to 

implement  and  execute  each  subplan;  and  the  commitments  required  to 

assure  participants'  performance  in  accord  with  the  plan  in  the  event 
an  emergency  threatens  oi  occurs.  Because  emergency  plans  are  expected 

to  be  used  only  on  rare  occasions,  particular  care  must  be  taken  to 

ensure  that  personnel  are  familiar  with  the  plan  and  equipment  is 
operable.  Periodic  testing  of  equipment  and  training  of  personnel 
should  be  done  to  ensure  readiness  to  carry  out  the  plan. 


Plans  must  be  posted  in  locations  known  to  participants.  Subplans 
should  be  posted  in  locations  appropriate  to  the  participants  in  the 
subplan  (e.g.,  at  the  headquaiters,  project,  etc.). 


a.  Items  Requiring  Implementation 


The  major  items  associated  with  each  subplan  which  require  imple¬ 
mentation  consideration  are: 

(1)  Emergency  Identification  Subplan: 

(a)  acquisition,  installation,  calibration;'  operation, 
servicing  and  maintenance  of  monitoring  equipment; 

(b)  establishment  of  any  volunteer  or  other  netwoHt  of 
observers  to  monitor  conditions; 

)c>  arrangements  for  collection  and/or  provision  by 
others !  of  data  and  information  on.  conditions  with 
potential  for  creation  of  emergencies- 

(d.)  acquisition,  installation,  and  testing  of  conwiunica- 
tions  equipment  for  receiving  off-site  data  and 
,  information  on  conditions  with  potential  for  creation 
of  emergency  conditions  and  for  oni-site  communica¬ 
tions;  and 

.  -13-  '  ,  ■ 


(e)  development  or  acquisition  and  installation  of  pro¬ 
cedures  and  equipment  for  processing  and  analysing 
data  dnd  information  and  identifying  the  nature  and 
magnitude  of  existing  or  potential  emergencies. 

(2)  Emergency  Operations  and  Repair  Subplan: 

(a)  acquisition  and  storage  of  equipment  and  materials  to 
be  stockpiled  for  use  in  making  emergency  repairs; 

(b)  arrangements  with  private  contractors  and/or  others 
for  the  prompt  provision  of  needed  amounts  and  types 
of  equipment,  materials  and  labor  for  use  in  making 
emergency  repairs;  and 

(c)  acquisition  and  storage  or  arrangement  for  prompt 
availability  of  equipment,  material  and  labor 
required  for  de-watering  of  the  reservoir  or  other 
emergency  operations. 

(3)  Notification  Subplan 

(a)  acquisition,  installation  and  testing  of  communica¬ 
tions  equipment  for  communications  with  Corps  person¬ 
nel  at  other  locations,  other  Federal  agencies  and 
non-Federal  parties; 

(b)  arrangements  wich  other  parties  for  24  hour  availa¬ 
bility  of  some  person  or  organization  to  receive 
notifications  of  emergencies;  and 

(c)  acquisition,  installation,  testing  and  servicing:  of 
any  mass  warning  devices  for  use  in  the  immediate 
vicinity  of  the  dam  and  reservoir  to  signal  existing 
or  potential  emergencies,'  including  acquisition  of 
necessary  lands,  rights-of-way  and  easements  and  pro¬ 
vision  of  necessary  power  supplies. 

(4)  Evacuation  Subplan 

(a)  acquisition  and  storage  of  equipment  and  materials  to 
be  stockpiled  for  use  in  carrying  out  the  suhplan; 

(b)  inter-organizational  arrangements  (contracts  and 
memoranda  of  agreement)  for  provision  of  assistance: 
in  carrying  out  the  subplan. 

b.  Commitments  to  Participate 

Implementation  of  emergency  plan  requirements  relating  to  acquisi¬ 
tion  of  equipment  and  materials  can  be  aceompllslied  with  regular 


procedures  and  oose  no  particular  problem.  However,  requirements  relat¬ 
ing  to  the  provision  of  services  or  equipment  from  others  requires 
special  attention.  There  are  several  techniques  of  binding  participants 
to  execution  of  the  plan.  Among  others,  these  include  adoption  of 
appropriate  portions  of  the  plan  by  a  non-Federal  government,  con¬ 
tracts,  and  memoranda  of  understanding.  Adoption  of  portions  of  the 
emergency  plan  by  a  non-Federal  government  is  particularly  well  suited 
for: 

(1)  Assuring  an  adequate  legal  basis  exists  for  their  participa¬ 
tion; 

(2)  Cases  in  which  multiple  agencies  of  the  governmental  unit 
are  intended  to  participate  in  a  coordinated  fashion;  and 

(3)  Cases  in  which  the  desired  participation  is  ongoing  rather 
than  intermittent  and/or  has  a  significant  cost  which  is  to 
remain  uncompensated  by  the  Corps. 

Contracts  and  memoranda  of  understanding  are  much  alike.  Their 
major  distinction  lies  in  the  intended  means  of  their  enforcement. 
Contracts  are  designed  for  enforcement  through  the  courts  while 
memoranda  of  understanding  usually  depend  on  administrative  or  politi¬ 
cal  action  for'  enforcement.  In  general,  contracts  should  be  used  in 
implementing  arrangements  with  private  parties  and  memoranda  of  under¬ 
standing  for  fixing  responsibilities  of  other  Federal  agencies.  The 
technique  appropriate  for  use  in  the  case  of  non-Federal  governmental 
units  depends  on  what  is  to  be  achieved.  Matters  of  general  cooperation 
are  probably  best  spelled  out  in  memoranda  of  understanding  while 
contracts  should  be  used  when  specific  services  are  to  be  provided, 
when  identified  resources  are  to  be  maintained  in  readiness,  or  when 
compensation  is  involved. 


c.  Institutional  Considerations 

It  should  be  recognised  in  drafting  impleme^ntation  arrangements 
that  enforcement  of  some  types  of  obligations  to  particips^te  in  an 
emergency  plan  poses  special  problems.  ,  Whereas  enforcement  of 
agreements  such  as  one  to  provide  routine  servicing  of  a  gage  may  be 
useful  in  reminding  participants  of  their  responsibilities,  enforcement 
actions  brought  after  a  criticial  lapse  in  performance  during  an 
emergency  are  only  likely  to  be  useful  in  assigning  blame.  Care  should 
therefore  be  taken  to  assign  responsibilities  and  prepare  implementa¬ 
tion  arrangements  so  as  to  maximise  the  prospects  for  success  and 
minimize  dependence  on  enforcement  provisions.  Means  of  doing  this 
include: 


(1)  Assignment  of  responsibilities  to  organizations  already  in 
being  which  are  successfully  carrying  out  vital  programs; 

(2)  Assignment  of  responsibilities  to  organizations  with 
closely  allied  missions,  emergency  responsibilities,^  or 
with  another  inherent  reason  to  be  interested  in  the 
success  of  the  emergency  plan; 

(.>)  Provision  of  ample  opportunity  for  participation  in  develop¬ 
ment  of  appropriate  portions  of  the  emergency  plan  by 
agencies  expected  to  be  assigned  responsibilities;  and 

(4)  Inclusior  of  provisions  for  periodic  review  and  confirma¬ 
tion  of  the  plan  and  implementating  arrangements. 


Arrangements  required  to  assure  the  continued  viability  of  the 
emergency  plan  should  be  spelled  out  in  specific  and  detailed  terms. 
Analysis  of  the  type  and  schedule, of  maintenance  activities  which  are 
needed  can  be  best  determined  by  subdividing  the  overall  topic  of 
maintenance  into  separate  sets  of  activities  for  updating,  testing,  and 
training. 


a.  Updating 

Updating  is  primarily  aimed  at  identifying  and  making  modifica¬ 
tions  needed  in  the  emergency  plan  because  of  particular  events. which 
have  taken  place  or  because  of  the  accumulation  of  minor  changes  which 
have  occurred  0  7er  time.  The  portions  of  an  emergency  plan  most'  likely; 
to  require  updating  are  things  such  as  names  and  telephone  numbers  and 
those  items  of  an  expressly  limited  life  such  as  contracts  or  memoranda 
of  .understanding.  However,  other  needs  for  updating  may  also  arise 
which  are  more  complex  and  which  require  that  some  revisions  be  made; 
For  example,  changes  in  land  use  in  areas  subject  to  inundation  or 
installation  of  upstream  water  control  structures  may  change  the  area 
which  should  be  considered  by  the  plan.  Likewise,  community  growth  or 
new  development  in  the  vicinity  may  require  expanding  the  areal 
coverage  of  the  emergency  plan,  The  appropriate  frequency  of  updating 
depends  upon  the  importance  of  the  portion  of  the  emergency  plan  being 
considered,  the  potential  penalty  of  relying  on  outdated  information  of 
various  types  and  the  resources  required  for  updating. 


b.  Readiness  Testing  *  Equipment 

Testing  refers  primarily  to  equipment,.,  supplies,  Md  other 
material  items.  Examples  of  testing  activities  inclwle  cheeking  stock* 
piles  of  material  and  equipment  for  emergency  operatiwM  and  repairs. 


testing  monitoring  equipment  and  communication  links,  periodic  trial  of 
sirens  or  other  mass  warning  devices,  and  occasional  operation  of 
auxiliarv  generators.  The  desirable  freqoercy  of  testing  depends  on  how 
often  an  item  is  used  during  the  regulalr  course  of  activities,  its 
vulnerability  to  failure,  the  item's  importance  to  the  success  of  the 
emergency  plan,  and  the  resources  required  for  testing. 

c.  Readiness  T.-aining  -  Personnel 

Training  refers  to  those  maintenance  activities  required  to 
assure  people  assigned  responsibility  for  conduct  of  the  emergency  plan 
are  able  to  fulfill  their  responsibilities  competently.  Several  types 
of  activities  may  be  necessary  including  individual  study  of  emergency 
plans,  instruction,  learning  of  special  skills  through  "hands  on" 
experience,  and  practice  of  the  plan  under  simulated  emergency  condi¬ 
tions  to  maintain  skQls  and  discover  plan  deficiencies.  As  with  ocher 
categories  of  maintenance  activities,  the  frequency  and  extent  of  each 
type  of  training  must  be  adjusted  based  on  relevant  factors.  In  the 
case  of  training,  the  most  important  factors  are  likely  to  relate  to 
turnover  in  pt.rsonnel  and  complexity  of  skills  or  information  to  be 
mastered. 


10.  Select  Emergency  Conditions 

Emergency  plans  are  to  be  prepared  for.  three  conditions  including 
spillway  design  discharge  without  dam  failure,  spillway  design 
discharge  with  dam  failure,  and  dam  failure  at  normal  high  pool  level. 
Normal  high  pool  level  is  defined  as  the  top  of  the  flood  control  pool. 
The  two  principal  steps  in  selecting  and  describing  the  emergency 
conditions  for  which  plans  will  be  prepared  are  evaluation  of  potential 
emergencies  and  establishment  of  assumptions. 

a.  Evaluation  of  Potential  Emergencies  . 

Various  degrees  of  emergency  may  occur  and  any  malfunction  or 
abnormality  outside  the  design'  assumptions  and  approved  water  control 
rules  which  adversely  affect  a  dam's  primary  function  of  impounding 
water  is  properly  considered  .  an  emergency.  Lesser  emergencies  can 
progressively  lead  to  or  heighten  the  risk  of  catastrophic  type  emergen¬ 
cies.  They  are,  however,  normally  amenable  to  corrective  action.  The 
hypothetical  emergencies  to  be  considered  are  those  which: 

{D  Stem  from  the  more  probable  causes; 

(2)  Could  result  in  the  release  of  significant  amounts  of  water 
within  a  ^riod  of  minutes  or  a  few  hours; 


t  '•  May  not  bo  capable  of  control  even  by  prompt  remedial 
action:  anvi 

<4t  Have  the  potential  for  resulting  in  uncontrolled  levels  of 
>.ater  suf f  ic iently  large  to  pose  a  harard  to  life  and  or 
prcpert;  . 

b.  Causal  Agents  of  Kmergencies 


Causal  agents  of  emergencies  which  are  not  appropriate  for  the 
specific  project  should  not  be  considered.  Neither  should  combinations 
of  causes  excepting  those  which  might  be  expected  to  occur  simul¬ 
taneously  or  as  a  result  of  one  another  such  as  a  landslide  induced  by 
an  earthqualvO.  The  most  prominent  causes  of  emergencies  to  be 
considered  are: 

I  1  >  Karthquake; 

( d  I  Landslide: 

(A*  Extreme  storm; 

14)  Pip.ag; 

<51  Equipment  malfunction; 


(ol  Structural  damage: 

(7>  Foundation  failure;  and 


( " J  Sabotage. 


,  Not  all  causes  of  emergencies  may  be  pertinent  to  a  givl^n 
structure.  The  type  of  dam  and  its  appurtenent  facilities,  topograph/, 
geology,  foundation  cortditions,  design  features,  condition  of  tiie 
structure  and  other  factors  need  to  be  evaluated  in  order  to  identify 
which  of  the  potential  causal  agents  for  an  emergency  should  se 
considered.  In  some  cases,  it  may  be  necessary  to  consider  causes  jf 
emergencies  in  addition  to  those  on  the  foregoing  list  because  of  a 
dam's  peculiar'  vulnerability  to  one  or  another  type  of  event.  The  tyoe 
of  dam  failure  selected  to  be  the  basis  of  the  emergency  plan  f  >r 
failure  at  maximum  and  high  normal  pool  levels  should  be  selected  fr>m 
a  lis-  of  potential  causes.  Failure  at  normal  pool  level  should 
generally  be  based  on  reservoir  inflow-  conditions  appropriate  to 
achieve  a  full  flood  control  pool. 


Establishment  of  Assumptions 


c . 


The  three  'mereency  conditions  for  hhich  plans  are  to  be  prepared 
are  intended  to  establish'  the  maximum  ran^re  of  outflows  on  which 
inundation  maps,  notification  subrlans  and  non-Eederal  evacuation  plans 
will  ultinately  be  based.  It  is  also  necessary  to  describe  the  circum¬ 
stances  which  identify  the  assumed  events  and  associated  conditions, 
the  conduct  of  emergency  operations  and  repairs,  and  the  issuance  of 
warnings.  Development  of  assumptions  about  these  circumstances  cannot 
be  limited  to  consideration  of  only  the  potential  cause  of  the  emer¬ 
gency  used  for  arriving  at  estimates  of  outflows.  For  example,  dam 
failure  of  high  normal  pool  level  might  reasonably  be  free  of  assump¬ 
tions  about  complications  at  the  dam  site  such  as  loss  of  power  a  ;d 
communications  or  closing  of  roads.  However,  if  an  earthquake  was 
assumed  as  the  potential  cause  of  failure  for  the  dam  and  the  emergency 
condition  is  to  represent  that  type  of  failure,  assumptions  about 
earthquakes  must  necessarily  be  included  as  a  basis  for  development  of 
workable  plans.  In  order  to  assure  that  the  assumed'  emergency  co.idi- 
tions  provide  an  adequate  basis  for  plan  development,  it  is  necessary 
that  their  descriptions  encompass  the  relevant  circumstances  which 
could  be  associated  with  the  emergency.  The  following  are  examples  of 
the  assumptions  concerning  conditions  at  the  dam  site  which  ought  to  be 
considered  in  connection  with  an  emergency: 

(1)  Earthquake: 

(a)  loss  of  electric  power  from  outside  sources: 

(b)  disruption  of  telephone  service  and  gas  lines: 

(c)  collapse  of  bridges  and  blocking  of  roads;  and 

(d)  unavailability  of  iiranediate  outside  assistance; 

(2)  — ^Extretie  hydrologic  event: 

(a)  disruption  of  microwave  transmissions  of  data  by 
extensive  and  heavy  rainfall; 

(b)  seve**;  local  flooding  causing  road  closings  and 
disruptions  of  telephone  service; 

(3)  Operator  error: 

^a)  absence,  disablement  or  death  of  operator. 

The  assumptions  of  circumstances  surrounding  each  emergency  condi¬ 
tion  should  also  postulate  adverse  conditions  of  a  general  nature  such 
as  occurrence  of  the  emergency  during  late  night  or  early  morning  hours 
on  a  weekend  or  holiday. 


1 1 .  Compute  Outflow  Hydrographs 

The  spillway  desistv  flood  discharse  represents  the  outflow  hydro- 
2'raph  for  one  emersency  condition.  This  discharge  includes  all  releases 
considered  in  routing  the  spillway  design  flood  such  as  spillway,  flood 
control  outlets,  turbines,  etc.  Computations  are  required  to  determine 
the  outflow  hydrographs  corresponding  to  the  emergency  conditions  of 
spillway  design  flow  with  failure  and  failure  at  normal  high,  pool 
lovels.  Selection  of  the  causes  and  types  of  failure  to  be  considered 
in  de  ?rmining  these  conditions  is  addressed  in  paragraph  10. a.  In 
general,  the  computation  of  the  outflow  hydrograph  for  these  emergency 
conditions  requires  acquisition  of  pertinent  data  for  the  structure, 
establishment  of  the  parameters  of  failure,  selection  of  the  computa¬ 
tional  technique  to  be  used,  and  performance  of  the  computation. 


a.  Establishment  of  Parameters  of  Failure 


The  parameters  of  failure  which  are  important  in  computation  of 
the  outflow  hydrograph  depend  on  the  mode  of  failure.  For  purposes  of 
preparing  inundation  maps,  no  assumption  as  to  a  specific  failure  cause 
need  be  made.  However,  assumptions  relative  to  breach  timing  and  size 
are  important.  Most  serious  failures  of  the  type  to  be  considered 
result  in  a  situation  resembling  weir  conditions.  Table  I  presents 
suggested  breach  parameters  for  use  with  various  types  of  structures. 
Other  modes  .  of  failure  may  be  selected  where  appropriate.  Further 
discussion  of  selection  of  failure  parameters  may  found  in  McManon 
(10791. 


b.  Selection  of  Computational  Technique 


A  variety  of  techniques  are  available  for  computation  of  the 
outflow  hydrograph  associated  with  a  particular  failure  mode.  The 
■principal  ones  which  are  availaole  for  various  circumstances  are: 

_  g  Tf?  Y 

(1)  Triangular  hydrograph  (Q  =  -syl®  o  )  for  instantaneous 

or  almost  instantaneous  development  of  a  rectangular  breach; 


Where : 

Y^  =  initial  depth  upstream  of  the  dam;  and 
ft  =  width  of  the  dam; 

(2)  HEC-l-DB"  for  cases  of  overflow  or  weir* type  breaches  with 
or  without  progressive  enlargement; 


References  are  given  on  page  47. 


TABLE  1 

Sl'GGESTEP  BREACH  PARAMETERS 
hEIR  TYPE  MODE  OF  FAILURE 


Parameter 

Breach  Wiath 

Side  Slope  of  Breach 

Failure  Time  (Hrs) 


Parameter 

Breach  Width 

Side  Slope  of  Breach 

Failure  Time  (Hrs.) 

Parameter 

Breach  Width 
Side  Slope  of  Preach 
Failure  Time  (Hrs.) 


FOR  EARTH  FILL  DAM 

Value 

1/2  to  3  dam  heights 
0:1  to  1:1 
0.5  to  4 

FOR  CONCRETE  GRAVITY  DAM 

Value 

A  multiple  of  mohploth  widths 
0:1 

0.1  to  0.5 

FOR  CONCRETE  ARCH  DAMS 

Value 

'  Entire  dan  width 
Valley  wall  slope 
Nearly  instanataneous 


t;t  HK'  STKFVM  HM^ULU'N  PV'KW.K  for  cMses  of  overflow  or 

vou'-txpe  broaches  vith  or  vithvtut  progressive  cnlargeaient; 
arni 

U'  NUIOWL  klUHlR  SKRVK'K  r\M-fnl\K  'H'PtL  for  cases  of 

ovorflov  and  both  voir  and  orifice  type  breaches  with  or 
vithv'iit  proerossivo  enlargement. 

\t. present,  the  vode I  developed  by  the  Vational  heather  Service 
is  judeed  to  be  generally  preferable. 


c.  Performance  of  Ciomputat  ions 

Computations  using  triangular  hydrographs  can  ^  easily  done  by 
hand.  A  computer  is  required  for  use  of.HEC-l-PB.  NEC  STREA.M  KYDRAL'LrC.S 
PACKVC.E  and  NATICNAL  hEMHER  SERVICE  PAM  BREAK  MOPEL.  Adequate  dcfcumen- 
tation  is  available  for  all  programs  which  must  be  performed  on  a 
computer. 

The  computed  peak  outflow  should  be  compared  to  the  historical 
observations  shown  on  figure  2  to  test  their  reasonableness.  The  curve 
shown  on  Figure  2  represents  an  upper  bound  of  peak  discharges  from 
known  da^  failures.  Computed  results  that  fall  below  this  curve  should 
not  be  used  unless  they  can  be  explained  by  reference  to- site-specific 
conditions  such  as  a  narrow  canyon  at  the  dam. 


12.  Route  v^'.itflow  Hydrographs 

The  movement  through  downstream  channels  of  outflows  correspond¬ 
ing  to  each  emergency  condition  must  be’  simulated,  as  a  basis  for 
inundation  mapping.  The  general  steps  in  preparing  the  simulation  are 
selection  of  the  computational  techniques  to  be  used,  establishment  of 
assumptions,  acquisition  of  necessary  data,  and  performance  of  the 
computations. 


a.  Selection  of  Computational  Techniques 


Simplified  methods  are  available  for  dams  upstream  of  essentialljr 
rural  flood  plains  where  the  more  expensive  computational  techniques 
may  not  be  warranted.  A  complete  solution  of  the  unsteady  flow  equa¬ 
tions  should  generally  be  used  for.  dams  upstream  of  urban  areas. 

Simplified  techniques  which  are  available  and  suitable  for  use  in 
appropriate  cases  include  "Pimensionless  Graphs"  iSakkas,  1974)'"' and 
"Modified  Puls".  Highly  empirical  routing  techniques  siich  as  "Tatum" 
and  "Straddle-stagger"  are  not  recommended  for  use.  Computational 


References  are  given  on  page  47. 
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techniques  which  provide  the  approximate  solution  of  the  full  unsteady 
flow  equations  include  the  computer  models  "NATIONAL  WEATHER  SERVICE 
PAM -BREAK  MOPEL."  "ORAPIALLY  VARIED  INSTEADY  FLOW  PROFILES",  and  HEC 
STREAM  HYPRAILICS  PACKAGE.  Table  2  lists  salient  features  of  each  of 
the  simplified  and  more  complex  computational  techniques.  Within  the 
guidance  provided  by  the  Director  of  Civil  Works,  selection'  of  the 
particular  technique  to  be  used  should  be  based  on  . considerations  of 
cost  and  ease  of  use  and  accuracy.  Accuracy  depends  on  both  the 
completeness  of  the  program  and  the  degree  to  which  assumptions  underly¬ 
ing  the  particular  technique  fit  the  case  at  hand.  Major  assumptions 
pertinent  to  each  computational  technique  are  listed  in  Table  2.  The 
cost  and  ease,  of  using  a  particular  model  depends  in  part  on  the 
information  required  as  input.  Some  models,  require  less  topographic 
information  on  valley  shape  than  do  others  and  may  appear  for  that 
reaston  to  be  preferable  for  use.  However,  it  must  be  borne  in  mind  that 
the  subsequent  step  is  the  preparation  of  inundation  maps.  Savings  in 
time  and  cost  through  using  approximations  in  the  routing  computations 
may  be  lost  due  to  the  greater  difficulty  in  translating  the  resulting 
information  onto  maps  showing  the  boundaries  and  the  time  of  arrival  of 
dangerously  high  flows  at  various  downstream  points. 

b.  Establishment  of  Assumptions 

The  major  assumptions  likely  to  be  required  in  routing  of  outflow 
hydrographs  concern: 

(  1 )  Amount  of  flow  in  channels  through  which  routing  is  to  be 
done  at  the  time  an  emergency  occurs; 

(2)  Friction  factors  in  channels; 

ij)  Method  for  treating  tributaries  and  other  off-channel 

storage  areas; 

(!)■  Method  of  treating  highway  and  other  enduuikaients  and 
bridges;  and 

(51  Distance  to  carry  routing  downstream. 

The  amount  of  flow  in  downstream  channels  at  the  time  M  emer¬ 
gency  occurs  is  generally  of  concern  for  avoiding  computer  program 
aborts  when  using  the  complete  unsteady  flow  equations.  The  NWS 
suggests  use  of  a  downstream  flow  of  approximatelly  l/2  of  one  percent 
of  the  anticipated  peak  flow.  Th  ■'  may  seem  unrealistically  large. 

However,  the  sensitivity,  of  route  .  ,  ..  discharges  ai^  stages-  to  this 

parameter  is  usually  small*  Friev  factors  are  also  usually  higher 
than  would  normally  be  used  for  swv  ler  flews.  This  is  attributed  to 
the  large  amount  of  debris  carried  oy  a  dam  break  flo^  wave*  Flood 
wave  travel  times  can  .be  quite  sensitive  to  roughness 'eMffieients., 


Tributaries,  off-stream  impoundments  and  other  features  of  the  down¬ 
stream  area  may  provide  sufficient  storage  to  attenuate  flows  rignifi- 
cantly.  If  such  storage  is  significant,  the  true  channel  geometry  may 
be  artifically  modified  to  provide  the  additional  storage  '  at 
appropriate  locations.  Flows  in  tributaries  and  available  space  in 
off-channel  impoundments  should  be  selected  to  be  consistent  with  the 
emergency  condition  being  analyzed.  Small  embankments  and  bridges  in 
the  downstream  valley  may  be  assumed  to  wash  out  without  influence  on 
the  flood  wave.  Large  embankrents  may  act  as  dams,  however,  and  should 
be  analyzed  as  such.  The  NWS  model  is  capable'  of  analyzing  multiple 
dams  in  series.  Routing  co.nputations  should  be  carried  downstream  to 
the  point  where  the  predicted  flows  no  longer  pose  a .significant  threat 
to  life  or  property. 

c.  Performance  of  Computations 

Use  of  the  dimensionless  graphs  technique  is  relatively  straight¬ 
forward  and  can  be  accomplished  quickly  with  the  aid  of  a  hand 
calculator.  Use  of  the  other  techniques  (mathematical  models)  requires 
access  to  a  high  speed  digital  computer.  The  data  preparation,  output 
interpretation,  calibration  and  performance  analysis  of  HEC-l-DB  should 
be  routine  to  Corps  hydrologic/hydraulic  engineers.  Use  of  unsteady 
flow  models,  however,  is  much  less  familiar  to  field  office  engineers* 
The  NWS  model  is  considered  the  most  reliable  (robust)  and  generally 
applicable  model  for  use  in  these  analysis  which  is  available  at  this 
time.  Training  is  use  of  these  techniques  is  available  at  the  HEC. 


d.  Establish  Maximum  Pool  Level 


The  maximum,  pool  level  is  obtained  from  the  routing  of  the 
spillway  design  flood  hydrograph.  This  information  is  readily  available 
from  project  design  studies. 

1 .  Preparation  of  Inundation  Maps 

The  results  of  flood  routings  are  to  be  used  to  plot  the 
inundated  areas  for  emergency  conditions  associated  with  the  spillway 
design  flood.  Downstream  limits  will  be  established  by  the  actual 
routings.  To  avoid  cluttering,  inundation  areas  will  be  plotted  on  the 
maps  for  only  two  conditions;  spillway  design  discharge  without  dan 
failure  and  spillway  design  discharge  with  dam  failure.  Hie  Mps  should 
be  of  sufficient  scale  and  detail  to  identify  clearly  the  area  which 
would  be  flooded  if  the  hypothesized  emergencies .occurred. 


“ 

I  * 
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The' maps  should  be  prepared  in  two  phases;  preliminary  and  final. 
The  preliminary  maps  basically  will  be  a  work  map  and  used  for  review 
purposes.  Two  sets  of  final  maps  are  to  be  prepared.  One  set  with 
approximate  dimensions  of  22”  x  34"  is  intended  for  use  by  local 
governments  to  augment  their  evacuation  planning  efforts.  The  second 
set  of  final  maps  is  to  be  at  half-scale  and  bound  into  the  Emergency 
Plan  Report  discussed  in  these  "Guidelines".  A  separate  map  index  sheet 
should  also  be  provided  with  each  map  set  in  order  to  provide  general 
location  and  orientation  of  individual  maps  sheets. 

Detailed  information  on  the  preparation  and  publication  of  the 
inundation  and  index  maps  is  provided  in  the  appendix. 


14.  ,  Delineate  Areas  Requiring  Evacuation 

The  area  requiring  evacuation  in  response  to  a  particular  emer¬ 
gency  condition  may  be  larger  than  the  related  inundation  area  due  to 
the  effect  of  secondary  problems.  Among  others,  important  types  of 
secondary  problems  to  be  considered  are  those  which,  result  in  isolation 
of  areas,  disruption  of  vital  services  and  facilities,  or  creation  of 
some  type  of  hazard.  Operational  interdependencies  between  utilities 
and  between  utilities  and  the  availability  of  vital  services  should  not 
be  overlooked  in  assessing  the  impact  of  potential  flooding.  For 
example,  inundation  of  an  electrical  substation  causing  loss  of  power 
over  a  wide  area  could  affect  the  continuation  of  water  service  for 
fire  fighting,  curtail  operation  of  medical  facilities  or  have  other 
effects  bearing  on  safety.  The  area  requiring  evacuation  should  be  , 
identified  on  maps.  Information  which  should  be  shown  on  maps  includes: 

a.  Boundaries  of  inundated  area; 

b.  Principal  streets  and  roads; 

c. '  Land  use  or  other  appropriate  classification  of  evacuation 

area; 

Location  of  vital  facilities  in  the  area; 

Points  at  which  secondary  problems  could  occur; 

f.  Identification  of  the  reason<s)  for  evacuation  of  each 
subportion  of  the  delineated  area. 

Maps  should  be  supplemented  with  a  brief  text  explaining  the 
nature  of  potential  secondary  problems, 

15.  Identification  of  Needed  Evacuation  Planning 

Most  non-Federal  units  of  government  have  available  some  type  of 
emergency  plan  which  provides  for  evacuation  under  specified  condi¬ 
tions.  However,  .  such  plans  vary  widely  with  respect  to  their’ detail, 
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completeness,  realism,  and  other  aspects  affecting  their  quality  as 
well  as  the  extent  to  which  they  have  been  implemented. 

Evacuation  planning  encouraged  by  district  offices  should  be 
viewed  as  .supplementation  of  any  existing  non-Federal  emergency  plans. 
Identificatic*  of  the  nature  and  extent  of  supplementation  required 
depends  on  evaluation  of  the  existing  plans.  The  following  points 
should  be  considered  in  the  evaluation: 

a.  Is  the  plan  written? 

b.  Is  the  plan  current? 

c.  Does  the  plan  have  formal  legal  status  through  appropriate 
adoption  or  recognition  by  non-Federal  authorities?  ' 

d.  Does  the  plan  specify  actions  to  be  taken  in  sufficient 
detail  to  avoid  indecision  on  whether  or  not  to  execute  the 
plan  and  how  it  should  be  executed? 

1 

e.  Does  the  plan  make  specific  assignments  of  responsibility 
for  its  initiation  and  execution? 

f. .  Does  the  plan  cover  all  of  the  affected  areas? 

g.  Is  successful  execution  of  the  plan  in  potential  emergency 
situations  reasonable  in  view  of  the  warning  time  likely  to 
be  available  fdr  an  emergency  and  the  conditions  which 
could  occur  concurrent  with  or  as  a  result  of  the  agent 
causing  an  emergency? 

h.  Is  the  plan  realistic  and  based  on  adequate  background 
analysis  concerning  means  of  warning  and  transporting 
evacuees,  lane  capacities  of  escape  routes  and  other 
pertinent  matters? 

i.  Are  adequate  equipment,  personnel  and  materials  readily 
available  for  execution  of  the  plan? 

j.  Does  the  plan  contain,  adequate  proyisions  for  u|kiating, 
testing,  practice  and  other  loaintenance  activities  to 
assure  Its  continued  viability? 

Plans  which  meet  all  of  the  foregoing  criteria  are  likely  to  need, 
only  minor  supplementation  to  deal  with  evacuation  on  the  scale  apro- 
priate  to  the  postulated  dahi-related  emergencies.  Lack  of  an 
affirmative  answer  to  any  of  the  questions  indicates  the  ne  d  for  more 
effort.  However,  use  of  the  questions  as  a  checklist  should  not 
substitute  for  thorough  and  detailed  evaluation  of  evacuation  plans. 


16.  Formulate  Emergency  Identification  Subplan 

The  Emergency  Identification  Subplan  is  based  on  selection  of  the 
emergency  conditions  to  be  addressed  (paragraph  10).  That  step  required 
identification  of  the  types  of  emergencies  and  potential  capses  of 
emergencies  to  be  considered.  Formulation  of  the  subplan  requires 
designing  the  system  needed  for  their  detection. 


a.  Procedure 


The  general  procedure  to  be  followed  in  formulation  of  the 
Emergency  Identification  Subplan  is: 


(1)  Identification  of  the  pc-^ible  means  of  detecting  each  type 
of  emergency  and  potential  cause  of  an  emergency; 

(2)  Selection  of  the  means  to  be  used  in  detecting  each  type  of 
emergency  and  potential  cause  of  an  emergency; 

(3)  Pisign  of  the  monitoring  arrangements,'  communications  and 
other  components  of  the  system  for  collecting  t.ie  data  and 
information  necessary  for  the  detection  function; . 

(4)  Design  of  operating  procedures  for  collection  and  analysis 
of  data  and  information; 


(5)  Design  of  maintenance  arrangements  for  the  data  and  infor¬ 
mation  collection  system  and  for  the  operating  procedures; 
and  I 


(6)  Design  of| 
informati 
fflaintenan<: 


on 


arrangements  for  implementation  of  the  data  and 
collection  system,  operating  procedures  and 
e  arraingements. 


The  sequence  a| 
shown  in  Figure  3. 


nd  interrelationship  of  these  several  steps  are 


b.  Considerations 


he 


Conduct  of  t 
relatively  straightfb 
account  is  the  eff ! 
criteria  for  its  eff 
bility,  and  thoroughn; 


procedure  summarised  in  paragraph  l6.a.  is 
rward.  The  principal  matter  to  be  taken  into 
ctiveness  of  the  resulting  subplan.  The  chief 
jectiveness  relate  to  timeliness,  accuracy,  relia- 
ss. 


( 1 )  What  con 
type  of 


ptitutes  timeliness  in  identifying  a  particular 
existing  or  potential  emergency  depends  on  the 


severity  of  the  emergency,  time  required  for  response, 
distance  to  downstream  areas  which  .could  be  affected  and 
other  factors.  Several  iterations  of  the  overall  emergency 
subplan  process  may  be  required  to  adjust  the  means  of 
identifying  emergencies  to  the  timeliness  required. 

(2)  Consideration  of  timeliness  and  accuracy  may  require 
different  approaches  to  identification  of  potential  emer¬ 
gencies.  For  example,  an  early  estimation  of  high  inflows 
resulting  from  a  storm  in  upstream  areas  can  be  made  based 
on  precipitation  data  while  a  more  accurate  but  less  timely 
estimation  can  be  made  based  on  stream  levels.  Selection  of 
the  approach  taken  to  recognition  of  an  existing  or 
potential  emergency  should  be  based  on  evaluation  of  all  of 
the  means  of  detection  which  might  be  employed. 

(3)  Means  of  identifying  emergencies  should '  be.  designed  so  as 
to  be  consistent  with  assumptions  concerning  the  conditions 
which  could  exist  at  the  time,  particularly  with  regard  to 
the  possibility  that  the  causa]  agent  could  interfere  with 
the  collection  or  transmission  of  information  or  data 
needed  for  its  recognition.  Reliability  in  identification 
of  existing  or  potential  emergencies  can  be  improved 
through : 

(a)  redundency  in  equipment  to  reduce  the  probability  of 
simultaneous  failure  to  an  acceptably  low  level; 

(b)  separation  of  systems  with  respect  to  their  basis  of 
operation  to  assure  one  type  of  failure,  such  as 
telephone  or  electrical  service,  does  not  disrupt  all 
of  the  means  to  detect  a  particular  type  of 
emergency;  and 

(c)  fail  safe  arrangements  so  any  disruption  of  systems 
for  detection  of  emergencies  results  in  positive 
action. 

(4)  Thoroughness  in  design  of  the  arrangements,  for  detection 
and  analysis  of  existing  or  potential  emergencies  requires; 

(a)  provision  of  adequate  means  of  detection  for  every 
potential  cause  of  emergency  warranting  coverage; 

(b)  detailed  attention  to  how  the  system  will  function 
under  all  foreseeable  conditions;  and 

(c)  provision  of  all  of  the  aids,  examples,  instructions 
and  other  things  necessary  for  operation  of  the 
system. 


c.  Format  of  Subplan  Document? 

Two  versions  of  the  Emergency  Identification  Subplan  should  be 
prepared  including  one  intended  to  serve  primarily  as  a  reference 
document,  and  one  intended  to  serve  as  an  action  document  for  the  dam 
manager. 

( 1 )  The  version  of  the  subplan  intended  to  serve  as  a  reference 
document  should  contain  all  of  the  materials  pertinent  to 
the  subplan  including  appropriate  introductory  and  explana¬ 
tory  materials  and  listings  or  descriptions  of: 

(a)  potential  types  O'f  emergencies  addressed  by  the  sub¬ 
plan; 

(b)  type(s)  of  data  and  information  collection  systems 
employed  to  detect  each  type  of  existing  or  potential 
emergency  including  salient  features  of  their  design; 

(c)  procedures  for  operation  of  each  data  and  information 
collection  system; 

(d)  techniques  and  aids  for  analysis  of  collected  informa¬ 
tion  and  data; 

(e)  maintenance  arrangements  for  equipment  and  pro¬ 
cedures;  and 

(f)  implementation  arrangements  including  cost  estimates, 
schedules,  assignments  of  responsibility,  and  agree¬ 
ments  with  other  parties. 

(2)  The  version  of  the  subplan  intended  to  serve  as  an. action 
document  for  dam  managers  should  be  an  abridgement  of  the 
full  subplan  and  exclude  all  portions  not  necessary  for 
guiding  day-to-day  operation  and  mainte..ance  of  the  data 
and  information  collection  system  and  analysis  of  existing 
or  potential  emergencies.  For  example,  the  abridged  version 
of  the  subplan  should  be  limited  to  such  things  as:' 

(a)  listing  of  responsibilities  assigned  to  each  on-site 
personnel  position; 

(b)  schedule  for  routine  activities  in  operating  and 
maintaining  the  data  and  information  collection 
system; 

(c)  description  of  normal  and  abnormal  ranges  of  para¬ 
meters  which  are  to  be  i.onitored; 
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(d)  instructions  as  to  increased  levels  of  monitoring 
and/or  other  actions  to  be  taken  when  abnortiial  condi¬ 
tions  are  noted; 

(e^  aids  for  interpretation  of  data  and  information  and 
instructions  for  their  use;  and 

(f)  description  of  situations  which  do  and  do  not  consti¬ 
tute  an  emergency. 


17.  Formulate  Emergency  Operations  and  Repair  Subplan 

The  Emergency  Operations  and  Repair  Subplan  is  also  based  on  the 
selection  of  the  emergency  conditions  to  be  considered  (paragraph  10.). 
That  step  provides  in  part  for  identification  of  all  of  the  types  of 
emergencies  to  which  the  emergency  plan  would  be  addressed.  Formulation 
of  the  subplan  requires  designing  the  response  to  be  ma 'e  to  each  type 
of  emergency  selected  for  consideration. 


a.  Procedure 

The  general  procedure  to  be  followed  in  formulation  of  the 
Emergency  Operations  and  Repair  Subplan  is:' 

( 1 )  Description  of  the  appropriate  response  to  each  type  and 
severity  of  emergency; 

(2)  Development  of  scenarios  for  potential  emergencies  and  cor¬ 
responding  operational  and  repair  responses  to  identify 
equipment,  material  and  labor  required  for  each; 

(3)  Summarisation  of  the  maximum  likely  requirements  for  equip¬ 
ment,  materials,  and  labor  tb  conduct  emergency  operatioms 
and  repairs; 

(4)  Determination  of  which  needed  equipment,  materials  and 

labor  can  be  readily  obtained  from  off-site  sources; 

(5)  Identification  of  what  needed  equipment,  materials  and 

labor  will  be  obtained  from  off-sice  sources  in  an  emer¬ 
gency  and  the  particular  source(s)  to  be  used  for  each  item; 

(6)  Identification  of  what  equipment  and  materials  are  to  be 

acquired  and  stockpiled  on-site  for  use  during  an  emergency; 

(7)  Development  of  instructions  and  procedures  to  be  followed 

in  carrying  out  emergency  operations  and  repairs,  including 
de-watering  of  the  reservoir; 


( '' )  reveloimenV  of  arrangements  for  updating  inventories  of 
off-'=ite  resources,  updating  and  practicing  operational 
procedures  and  inspecting  stockpiles  of  equipment  and 
material ;  and 

(u)  rescript  ion  of  arrangements  for  implementing  necessary 
on-site  stockpiling  and  agreements  with  off-site  sources  of 
assistance. 

Figure  4  shows  the  sequence  and  principal  relationships  between 
the  various  steps. 

b.  Considerations 

Relevant  considerations  described  in  paragraph  17. a.  and  shown  in 
Figure  4  which  ought  to  be  explicitly  recognized  involve  the  effect  of 
factors  other  than  the  type  of  emergency  in  deciding  appropriate 
responses,  and  decision  of  which  resources  to  stockpile.  These  include: 

( 1 )  The  response  which  is  appropriate  to  an  existing  potential 
emergency  depends  on  a  variety  of  factors  including  the 
type  of  emergency  or  nature  of  the  potential  cause  of 
emergency;  magnitude  or  severity  of  the  emergency;  cost  and 
difficulty  of  mounting  one  or  another  type  of  response;  and 
other  conditions  such  as  reservoir  level,  existing  flows 
downstream,  weather  conditions  and  time  of  •  day.  The 
response  may  also  depend  on  the  off-site  assistance  which 
can  be  obtained  on  short  notice.  Adequate  consideration  of 
all  of  the  factors  involved  may  require  several  iterations. 

(2)  The  decision  as  to  which  resources  should  be  stockpiled  and 

which  should  be  obtained  from  off-site  sources  as  the  need 
arises  also  depends  on  a  variety  of  factors.  In  general, 
stockpiling  should  be  limited  ,  to  equiTsment^  and  materials 
which  are:  . 

(a)  inexpensive; 

(b)  specialited  or  otherwise  not  readily  available  from 
off-site  sources; 

(c)  suitable  for  long-term  storage;  and/or 

<d)  expected  to  be  needed  on  such  short  notice  that 
off-site  procurement  is  impractical. 


Describe  Response  to  Each  Type  of  Emergency 


FIGURE  4 

FORMULATION  OF  EMERGENCY 
OPERATIONS  AND  REPAIR  SUBPLAN 


Format  of,  Subplan  Tocuments 


Two  versions  of  the  Kmersency  Operations  and  Repair  Subplan 
should  be  prepared  including  one  intended  to  serve  as  a  reference 
document,  and  one  intended  to  serve  as  an  action  document  for  guiding 
the  dam  manager. 

(  1  I  The  version  of  the  subplan  intended  to  serve  as  a  reference 
document  should  contain  all  of  the  information  pertinent  to 
the  subplan  including  appropriate  introductory  and/or 
explanatory  materials  and  descriptions  or. listings  of: 

lal  potential  types  of  emergencies  and  appropria.te 

response  to  each: 

ibl  scenarios  evaluated  and  requirements  for  equipment, 

materials  and  labor  to  deal  with  each; 

(cl  total  requirements  for  equipment,  materials  and  labor 
to  deal  with  emergencies; 

( d  I  means  of  conduct  and  results  of  the  inventory  of 

off7site  resources; 

(el  identification  of  type  and  amount  of  equipment  and 

material  to  be  stockpiled  on-site  and  stockpile 

locations: 

(fl  off-site  sources  for  all  needed  equipment  and 

materials  not  stockpiled,  distance  to  normal  location 
of  equipment  and  materials,  time  to  bring  needed 

items  on  site,  and  information  concerning  persons  to 
be  contacted  to  obtain  assistance; 

(gl  procedures  to  be  followed  in  dealing  with  each  ty^ 
or  severity  of  emergency  including  procedures  for 
reservoir  de-watering; 

<h>  arrangements  for  maintenance  of  the .  . operational 

procedures,  inventory  of  off-site  resources,  stock¬ 
piled  items,  and  listing  of  off-site  sources  of 
assistance  to  be  used;  and 

(il  implementation  arrangements  including  cost  estimates, 
assignments  of  responsibility  and  agreements  with 
other  parties, 

(2)  The  version  of  the  subplan  intended  to  serve  as  the  action 
document  for  on-site  personnel  should  be  an  abridgement  of 
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the  full  subplan  and  exclude  all  portions  not  necessary  for 
day-to-day  maintenance  of  the  stockpiled  equipment  and 
material  or  for  guiding  emergency  operations  and  repairs. 
For  example,  the  abridged  version  of  the  subplan  should  be 
limited  to  such  things  as: 

(a)  listing  of  responsibilities  for  emergency  operations 
and  repair  activities  and  related  maintenance  activi¬ 
ties  assigned  to  each  on-site  personnel  position; 

(b)  schedule  of  maintenance  activities  to  be  performed  by 
on-site  personnel; 

‘  (c)  description  of  action  to  be  taken  for  each  type  and 

severity  of  emergency  including  the  type  of  operation 
or  repair  to  be  undertaken,  the  assistance  anticipa¬ 
ted  to  be  required,  and  the  specifications  of 
materials  to  be  provided  and/or- work  to  be  performed 
by  others. 

The  action  plan  version  of  the  subplan  should  be  carefully 
organized  for  ease  of  use  during  hurried  and  stressful  conditions.  One 
means  of  accomplishing  this  is  through  organization  and  tabbing  of  the 
description  of  responses  according  to  the  nature  of  emergency  or  ca!use 
of  potential  emergency  and  placement  in  appendicies  of  such  items  as 
schedules  and  listings  of  responsibilities.  , 


Non-Federal  Evacuation  Subplans  customarily  consist  of  a  general 
introductory  section  supported  by  a  number  of  elements.  The  general 
introductory  section  usually  sets  out  the  legal  authority  for  the  plan 
and  for  actions  contemplated  by  the  plan,  prescribes  conditions  and 
assignments  of  responsibilities  for  initiation  and  execution  of  the 
plan,  defines  terms,  and  provides  other  information  applicable  to  all 
of  the  subplan* s  elements.  The  elements  of  the  subplans  commonly  cover 
a  variety  of  topics  including  warning,  traffic  control,  provision  of 
assistance  in  evacuation,  housing  and  other  care  of  evacuees,  rescue, 
damage  reduction,  restoration  of  .services,  and  others.  The,  particular 
elements  of  non-Federal  evacuation  subplans  which  are  of  the  greatest 
importance  as  a  part  of  the  emergency  plans  for  Corps  dams  are  those 
which  relate  directly  to  the  minimal  requirements  '  of  safely  and 
effective  evacuation  of  areas  that  may  be  endangered.  Other  potential 
elements  of  non-Federal  evacuation  subplans  which  pertain  to  the 
post-emergency  period  and/or  which  are  not  vital  to  reducing  loss  of 
life  are  of  secondary  interest  to  the  Corps  and  less  appropriate  fpr 
technical  assistance. 
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a.  Procedure 

Development  of  non-Federal  Evacuation  Subplans  can  proceed  along 
any  of  a  number  of  lines  and  selection  of  the  process  to  be  employed  is 
up  to  the  responsible  non-Federal  interests.  However,  the  following 
major  divisions  of  work  are  suggested  in  the  event  that  technical 
assistance  is  requested: 

(1)  Identification  of  the  performance  requirements  pertinent  to 
the  various  components  of  the  evacuation  plan  suth  as: 

(aj  time  available  for  and  special  problems  to  be  over¬ 
come  in  the  dissemination  of  warnings;  and 

(b)  ,  number  of  people  to  be  evacuated  from  each  part  of 

the  affected  area,  number  of  people  requiring 
transportation  or  other  types  of  assistance  in 
evacuation,  and  time  available  to  carry  out  evacua¬ 
tion; 

.(■2).  Inventory  and  evaluation  of  existing  arrangements  for 
warning  and  evacuation  to  determine; 

(a)  what  arrangements  presently  exist; 

(b)  deficiencies  in  existing  arrangements;  and 

(c)  needed  supplemental  studies; 

(3)  Design  of  needed  supplements  to  existing  arrangements  for 
warning  and  evacuation  including: 

(a)  conceptual  development  of  needed  arrangements; 

(b)  collection  of  needed  data  and  information; 

(c)  development  of  procedures;  and 

(d)  assignment  of  responsibility  for  execution  of  plans; 

(4)  Design  of  maintenance  arrangements  including  those  for: 

( a )  updating; 

(b»  testing;  and  • 

( c )  practice; 

(i)  Design  of  arrangements  for  implementation  of; 

(a»  newly  developed  portions  of  the  plan;  and 
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(b)  maintenance  afrangements . 

The  interrelationship  and  sequence  of  these  several  steps  are 
shovm  in  Figure  5- 

b.  Considerations 

The  principal  considerations  to  be  borne  in  mind  while  providing 
technical  assistance  in  the  development  of  non-Federal  evacuation  plans 
are: 

(1)  Workability  and  effectiveness  is  of  far  more  importance 
than  uniformity  and  each  plan  must  therefore  be  tailored  to 
the  legal  authorities  and  to  the  financial  and  technical 
capabilities  of  the  implementing  organizations; 

(2)  The  rare  use  expected  to  be  made  of  evacuation  plans 
generally  makes  it  impractical  to  consider  creation  of  new 
organizations  for  tneir  maintenance  or  implementation; 

(3)  The  resources  of  personnel  and  equipment  required  to 
maintain  and  execute  an  evacuation  plan  must  be  commen¬ 
surate  with  what  is  likely  to  be  readily  available  in  the 
immediate  area  covered  by  the  plan;  and 

(4)  Plans  must  provide  detailed  guidance  with  respect  to  what 
is  to  be  done  in  carrying  out  an  evacuation  and  the  party 
responsible  for  each  step. 


c.  Format  of  Subplan  Documents 

One  version  of  the  Evacuation  Subplan  is  normally . sufficient  if 
organized  so  as  to  enable  differentiating  between  the  extent  of  areas 
to  be  evacuated  for  each  emergency  condition  considered.  This  can  be 
accomplished  by  providing  general  instructions  relevant  to  all  evacua¬ 
tions  and  using  maps  and/or  lists  to  identify  evacuation  areas  for  the 
several  emergency  ponditions. 

Not  all  parties  involved  in  the  execution  of  an  evacuation  plan 
necessarily  need  to  have  a  full  copy  of  the  plan.  Organization  of  the 
document's  assignment  of  responsibilities  according  to  agency  or 
organization  facilitates  provision  to  each  participant  of  only  those 
plan  portions  pertinent  to  its  tasks. 
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The  Notification  Subplan  provides  the  basis  and  procedures  for 
notifications  to  Federal  and  non-Federal  officials  and  other  off-site 
parties  of  an  existing  or  impending  emergency.  Identification  of  non- 
Federal  officials  with  relevant  responsibilities  stems  from  the 
delineation  of  areas  requiring  evacuation  (paragraph  14* )•  Identifica¬ 
tion  of  other  off-site  parties  to  be  notified  stems  from  internal 
requirements  of  the  Corps  and  the  potential  role  of  state  and  other 
Federal  agencies  in  containing  or  mitigating  a  potential  emergency. 
Formulation  of  the  Notification  Subplan  requires  designing  the 
procedures  and  sequence  for  notification  appropriate  to  each  of  the 
emergency  conditions  addressed. 


a.  Procedure 

The  general  procedure  to  he  followed  in  formulation  of  the 
Notification  Subplan  is: 

(1)  Identification  of  the  parties  to  be  notified  of  an  existing 
or  potential  emergency; 

(2>  Preparation  of  example  releases  for  use  in  various  emer¬ 
gency  situations; 

(3)  Preparation  of  lists  of  persons  to  be  contacted  about 
various  types  of  emergencies  ,  including  as  appropriate, 
telephone  numbers,  radio  call  signals  and  addresses; 

(4)  Development  of  the  notification  procedures; 

(5)  Design  of  maintenance  arrangements;  and 

(6)  Design  of  implementation  arrangemehts. 

Figure  6  shows  the  sequence  and  principal  relationships  between 
the  various  steps. 


b.  Considerations 

The  identification  of  parties  to  be  notified  of  an  existing  or 
potential  emergency  should  include  all  of  the  local  units  of  g.'*vernment 
with  responsibility  for  carrying  out  the  necessary  evacuations,  media 
with  capability  of  disseminating  information  to  the  public  on  a  timely 
basis,  public  in  the  immediate  area  of  the  dam  and  reservoir,  and  state 
and  other  federal  agencies  with  relevant  responsibilities. 


Attention  should  be  given  to  the  means  of  communications  to  be 
used  in  making  notifications.  At  least  two  avenues  of  delivering  a 
message  to  each  intended  .-ecipient  should  be  identified.  Care  should  be 
taken  to  insure  the  reliability  of  communications  against: 

(1)  Disruptions  in  telephone  service; 

(2)  Loss  of  normal  power  supplies;  and 

(3)  Damage  to  communications  equipment  by  the  causal  agent  of 
an  emergency  (e.g.,  damage  to  radio  antenna  by  landslide, 
storm  or  earthquake)  or  by  a  potential  failure  (e.g.,  loss 
of  power  or  telephone  lines  which  cross  dam). 

Consideration  should  also  be  given  to  the  need  for  procedures 
whereby  the  receipt  of  notifications  is  independently  confirmed  to 
assure  no  errors  or  misunderstandings  take  place  and  that  the  impor¬ 
tance  of  messages  is  fully  appreciated. 

In  addition  to  those  parties  with  specific  responsibilities  for 
evacuation  or  other  response  to  an  existing  or  potential  emergency, 
procedures  should  provide  for  alerting  contractors  and  other  off-site 
sources  of  equipment,  material  and  labor  which  may  be  needed  to  remain 
on  stand-by.  The  particular  contractors  and  other  sources  which  should 
be  alerted  depends  on  the  nature  of  the  existing  or  potential  emergency. 

Alternates  should  be  provided  for  all  persons .  listed  to  be 
called.  Addresses,  telephone  numbers  and  other  information  for  both 
business  and  home  locations  of  primary  contacts  and  alternates. 

c.  Format  of  Subplan  Documents  . 

Separate  versions  of  the  Notification  Subplan  should  be  prepared 
for  use  by  the  Corps  and . . non-Federal  interests.  As  noted  earlier 
(paragraph  6.c.),  each  version  of  the  subplan  must  be  subdivided  to 
give  guidance  as  to  the  notifications  to  be  made  in  each  of  the 
emergency  conditions.  Two  general  approaches  are  available  for  organiza¬ 
tion  of  the  Notification  Subplan  including: 

(1)  bse  of  procedural  instructions  specifying  the  lists  of 
people  to  be  notified  for  each  emergency  condition,  suppor¬ 
ted  by  appropriate  lists  of  names,  addresses,  and  telephone 
numbers;  and 

(2)  Organisation  of  the  subplan  into  parts  with  one  part 
corresponding  to  each  emergency  condition  and  with  each 
part  containing  its  own  procedures  and  complete  listing  of 
parties  to  be  notified. 


20.  Contact  with  Non-Federal  Officials 


District  offices  are  to  identify  and  contact  appropriate  State 
and  local  officials  and  suggest  that  evacuation  plans  be  developed  as  a 
component  of  emergency  plans  for  Corps  dams.  Pertinent  information  is 
to  be  furnished  to  assist  non-Federal  officials  in  preparation  of  the 
evacuation  plans.  Where  non-Federal  interests  lack  necessary  expertise, 
district  offices  may  respond  to  requests  for  assistance  in  development 
of  evacuation  plans. 

There  are  three  important  matters  to  be  considered  concerning 
contact  with  non-Federal  officials.  These  include  identification  of  the 
particular  Officials  to  be  contacted,  timing  of  initial  and  subsequent 
contacts,  and  information  to  be  provided  at  the  first  and  subsequent 
contacts. 


a.  Identification  of  Officials 


The  initial  contact  should  be  made  with  the  chief  executive  of 
each  non-Federal  governmental  unit  having  relevant  responsibilities  for 
any  or  all  of  the  area  requiring  evacuation  which  corresponds  to  one  of 
the  emergency  conditions.  In  general,  this  will  require  contact  with 
officials  at  the  State,  county  and  municipal  level.  In  some  areas, 
contacts  may  also  be  appropriate  with  township  or  special  purpose 
district  officials.  The  chief  officials  to  be  contacted  should  be  made 
aware  that  one  purpose  of  the  meeting  is  to  discuss  establishment  of 
arrangements  for  .further  coordination  in  order  that  they  might  have  in 
attendance  others  likely  to  become  involved.  Subsequent  contacts  should 
be  with  parties  specified  by  the  chief  executives. 

) 


b.  Timing  of  Contacts 

The  "initial  contact  with  local  officials  should  be 
as  the  first  iteration  in  development  of  the  emergei^i 
completed  to  the  point  of  delineating  areas  requiring 
Contacts  made  at . that  time  to  encqurage  development  of  evai 
can  be  merged  With  efforts  to  identify  non-Federal  officia: 
sion  in  the  Federal  portion  of  the  Notification  Subplaii 
contact  should  result  in  establishment  of  arranggmentsj 
coordination.  The  frequency  and  timing  of  subsequent 
non-Federal  officials  should  be  determined  based  on: 


^de  as  soon 
icy  plan  is 
evacuation. 
4uation  plans 
s  for  inclu- 
The  first 
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(1)  The  extent  of  non-Federal  interest  and  partjicipation  in 
development  of  the  emergency  plan;  and 


(2)  Needs  for  coordination  between  the  Corps  and  non-Federal 
interests  in  the  development  of  the  compm^ts  of  the' 
emergency  plans. 


A  final  contact  should  be  made  with  non-Federal  officials  to 
present  the  emergency  plan  and  to  answer  questions  concerning  the  Corps 
input. 


c.  Information  to  be  Provided 

The  key  items  of  information  to  be  provided  at  the  initial 
meeting  with  non-Federal  officials  includes  explanation  or  discussion 
as  appropriate  of : 

(1)  Corps  program  for  developing  emergency  plans; 

(2)  Emergency  conditions  addressed  and  initial  identification 
of  areas  requiring  evacuation  under  each  condition; 

(3)  Need  for  development  of  evacuation  plans  and  a  portion  of 
the  Notification  Subplan  by  non-Federal  officia,ls; 

(4)  Availability  of  some  technical  assistance  for  development 
of  evacuation  plans;  and 

(5)  Schedule  for  remaining  activities. 

Information  provided  at  subsequent  meetings  is  dependent  on  the 
procedures  used.  However,  sufficient  details  on  the  process  and 
products  should  be  provided  to  non-Federal  participants  to  assure  their 
understanding  and  contribution  toward  a  complete  emergency  plan. 


d.  Assistance  to  be  Provided 

The  types  of  technical  assistance  to  be  provided  non-Federal 
interests  in  development  of  evacuation  plans  is  not  circumscribed. 
However,  the  intent  of  the  assistance  is  to  furnish  necessary , technical 
expertise  which  may  be  lacking,  not  to  provide . the  necessary  labor. 
Assistance  given  should  therefore  be  limited  to  either  performance  of 
tOsks  requiring  locally  unavailable  expertise,  or  provision  of 
necessary  guidance  on  plan  de/elopment.  Examples  of  appropriate 
assistance  are: 

(1)  Evaluation  of  existing  emergency  plans  to  identify  defi¬ 
ciencies  and  additional  needs  and/or  provision  of  guidance 
for  performance  of  such  evaluations  by  non-Federal 
officials  or  their  contractors; 

(2)  Provision  Of  background  information  relevant  to  notifica¬ 
tion  of  emergencies  and  evacuation; 


(3)  Description  of  the  principal  components  and  purposes  of  the 
Notification  Subplan  and  evacuation  plans; 

(4)  Aid  in  developing  a  procedure  for  preparation  of  evacuation 

plans  and  the  non-Federal  portion  of  the  Notification 

Subplan; 

(5)  Consultation  as  work  progresses  on  procedures,  sources  of 
information,  formatting  of  plan  documents  etc. 

(6)  Participation  in  conceptual  formulation  of  evacuation 

plans  and  the  non-Federal  portion  of  the  Notification 

Subplan; 

(7)  Review  and  comment  on  completed  evacuation  plans  and  the 
non-Federal  portion  of  Notification  Subplan;  and 

(8)  Aid  in  identifying  and  describing  needed  implementation 
arrangements.' 


Appendix  D*  consists  of  a  packet  of  background  materials  relevant 
to  the  flood  emergency  plans  to  be  developed  by  district  offices  and 
the  evacuation  plans  by  non-Federal'  interests  which  are  encouraged.  It 
consists  of; 


a.  General  bibliography  of  literature  on'  related  subjects 
which  is  categorized  for  easy  reference  to  particular 
topics; 


b.  An  annotated  bibliography  of  several  publications  which  are 
especially  relevant  to  emergency  and  evacuation  plans;  and 


c.  Examples  of  non-Federal  evacuation  plans. 


In  addition  to  being  of  interest  to  Corps  personnel,  the  material 
is  suitable  for  reproduction  and  distribution  to  non-Federal  officials 
responsible  for  development  of  evacuation  plans. 


See  Preface  for  comments  on'  this,  appendix. 
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(Fread,  D.L.),  The  development  and  testing  of  a  dam-break  flood 
forecasting  model,  Proceedings,  Dam-Break  Flood  Modeling  Work¬ 
shop,  U.S.  Water  Resources  Council,  Washington,  DC,  1977,  PP- 
lb4-197.  ■ 

HEC,  "Flood  Hydrograph  Package  (HEC-l)  Users  Manual  for  Dam 
Safety  Investigations",  September  197S  (new  program  released 
September  19S1). 

HEC,  "Stream  Hydraulics  Package  -  Computer  Program  Description", 
October  1979* 

McMahon,  George  F:,  "Guidelines  for  Determining  Inundated  Areas 
Resulting  from  Dam  Failures  -  State  of  Georgia",  U.S.  Army  Corps 
of  Engineers,  Savannah,  Georgia,  1979. 

Sakkas,  J.G.  "Dimensionless  Graphs  of  Flood  from  Ruptured  Dams", 
report  prepared  for  HEC,  January  1974. 
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Preparation  and  Publication  of  Inundation  Maps 

for 

Flood  Emergency  Plans 

This  appendix  provides  instructions  for  preparation  and  publica¬ 
tion  of  inundation  maps  required  as  a  part  of  flood  emergency  plans  for 
Corps  dams.  Attachments  to  the  appendix  include  examples  of  various 
maps  to  be  prepared  and  information  on  obtaining  base  maps  from  the 
U.S.  Geological  Survey. 
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Preparation  and  Publication  of  Inundation  Maps 

for 

Flood  Emergency  Plans 
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I.  General  Requirements 

The  guidelines  for  flood  emergency  plans  for  Corps  dams  require 
preparation  of  inurldation  maps  for  hypothetical  cases  of  Spillway 
Design  Flood  with  arid  without  dam  failure.  Maps  are  to  be  prepared  in 
preliminary  and  final  form.  Preliminary  and  final  maps  will  include  a 
Map  Cover  Page  and  Map  Index  Sheet.  The  following  paragraphs  provide 
basic  information  on  obtaining  the  U.S.  Geological  Survey  (USGS)  base 
maps  (Attachment  1),  the  layout  of  the  base  map  plate  frame  (Attachment 
2)  the  Map  Cover  Page  (Attachment  3)»  the  Map  Index  Sheet  (Attachment 
4),  the  inundation  map — reduced  size  (Attachment  5)»  and  the  inundation 
map — full  size  (Attachment  6). 

a.  Maps  Required  for  Corps  Reports 

The  flood  emergency  plan  for  Corps  dams  will  contain  the  follow¬ 
ing  maps: 

(1) '  Map  Cover  Page  (Attachment  3). 

(2)  Map  Index  Sheet  (Attachment  4)» 

■  (3)  Inundation  maps-reduced  to  11"  x  I?"  (Attachment  5)* 


y  * 
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b.  Maps  Required  for  Local  Governments 

Local  government?  (communities,  counties,,  etc.)  will  be  provided 
with  the  following  final  maps  for  use  ,  in  preparation  of  evacuation 
plans: 

(1)  Map  Cover  Page  (Attachment  3). 

(2)  Map  Index  Sheet  (Attachment  4). 

(•3)  Inundation  maps-full  size  (Attachment  6).' 

2.  Map  Cover  Page 
a.  General 

The  full  size  final  inundation  maps  prepared  for  distribution  to 
Iv’al  officials  should  be  preceded  by  a  Map  Cover  Page.  See  Attachment 
3  for  an  example  Map  Cover  Page. 


-;o- 


b.  Contents 


The  Map  Cover  Page  should  provide  the  following  information: 

(1)  Description  of  what  the  maps  are,  why  they  were  prepared, 
and  the  remote  nature  of  the  hypothesized  emergency  condi¬ 
tions. 

(2)  Discussion  of  use  of  the  maps  for  evacuation  planning. 

(j)  Definition  of  key  terms: 

(a)  River  mile. 

(b)  Peak  elevation. 

(c)  Peak  time. 

(d)  Arrival  time. 

(e)  National  Geodetic  Vertical  Datum  (NGVD)  or  other 
datum  used. 

(f)  Spillway  Design  Flood. 

(g)  Other  terms  considered  important. 

(4)  Assumed  conditions  of  flooding. 


3. 


a.  General 


A.  separate  Nap  Index  Sheet  should  be  provided  with  each  map  set 
to  show  the  general  location  and  orientation  of  individual  map  panels. 
The  Vap  Index  Sheet  should  show  the  dam  and  reservoir  area  and  the 
downstream  routing  reaches  to  a  point  of  adequate  floodwater  disposal 
(that  point  below  which  no  loss  of  life  or  significant  property  damage 
would  be  caused  by  the  routed  flows).  It  should  also  show  the  limits, 
locations,  and  orientation  of  each  community  and  an  accurate  depiction 
of  each  inundation  map  panel.  See  Attachment  4  for  an  example  Map  Index 
Sheet. 


b.  Orientation 


The  Map  Index  Sheet  and  individual  map  panels  must  have  north 
oriented  to  the  top'  of  the  page.  The  locations  and  names  ,  of  major 
streams,  iMjor  roads,  and  selected  railroads  should  be  shown  to  facili¬ 
tate  the  orientation  and  location  of  the  individual  map  panels^  Map 
panel  neatlines  should  be  accurately  placed  with  respect  to  the  other 
features  shown  on  the  Map  Index  Sheet.' 


c.  Contents 
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The  Map  Index  Sheet  should  be  clear  and  easy  to  read.  Contours 
and  extraneous  information  should  be  avoided.  The  Map  Index  Sheet  will 
contain  the  following: 


(1) 

Title  block. 

(2) 

Dan  and  reservoir  area. 

(3) 

Principal  river  and  tributary  streams. 

(4) 

North  arrow. 

(5)' 

Streamflow  direction  arrow. 

(6) 

Bar  scale. 

(7) 

Community  location(s). 

(8)  , 

Location  of  major  roads 

and  railroads. 

<9), 

Map  sheet  neatlines  and 

plate  numbers. 

V 10)  Location  of  prominent  landmarks. 

(11)  Description  of  the  function  of  the  Map  Index  Sheet 

(12)  Cross  section  data  table  that  includes: 

(a)  Plate  number. 

(b)  Section  number. 

(c)  River  mile. 

(d)  Distance  from  dan. 

(e)  Time  of  arrival  of  dangerously  high  flows  (to  nearest 
15  minutes),  peak  time  (to  nearest  30  minutes)  and 
peak  elevation  (to  nearest  0.5  ft.)  for  conditions  of 
Spillway  Design  Flood  with  and  without  failure.  Tine 
for  the  case  of  Spillway  Design  Flood  without  failure 
will  be  measured  from  tine  at  which  the  reservoir 
level  exceeds  the  top  of  the  flood  control  pool*  Tine 
for  the  case  of  Spillway  Design  Flood  with  failure 
will  be  measured  from  the  beginning  of  failure. 


.V. 


y'. 


a.  General 


Maps  used  as  a  base  must  be  of  a  scale  and  quality  that  enables 
portraying  clearly  the  flood  harard  for  the  two  emergency  conditions. 
This,  will  generally  require  maps  equivalent  to,  or  more  detailed  than, 
the  uses  7. 5  minute  quadrangle  series  maps.  Every  effort  should  be  made 
to  use  the  best  available  topographic  maps  as  a  base.  In  most  cases, 
the  uses  7. 5  minute  quadrangle  series  maps  will  be  the  best  for  use,  if 
they  are  available.  The  use  of  different  base  maps  is  acceptable 
provided  the  overall  objectives,  including  clarity,  are  met.  The  base 
map  should  be  selected  and  obtained  at  the  earliest  possible  time  to 
avoid  delays  and  errors  caused  by  transposing  data  from  one  sJt  of  maps 
to  another.  The  same  base  map  should  be  used  for  preparation  of  both 
preliminary  and  final  maps. 

b.  Acceptable  Map  Types 

The  following  acceptable  map  types  are  listed  in  general  order  of 
preference: 

(1)  uses  7*5  minute  quadrangle  series  maps. 

(2)  Corps  available  topographic  maps,  complete  or  strips v 

(3)  Topographic  maps  from  other  sources. 

(4)  Aerial  photographs  in  which  all  information  described  in 
paragraph  4e  below  can  be  readily  distinguished  or  shown. 

(5)  Planiraetrxc  maps  which  accurately  portray  roads,  flood 
plains,  community  locations,  and  other  configurations. 

(6) '  2X  enlargement  of  USGS  15  minute  quadrangle  series  maps. 

(7)  Flood  Insurance.  Study  base  maps. 

c .  Source  of  USGS  Maps 

If  the  USGS  7.5  minute  quadrangle  series  maps  are  selected  for 
use,  reproducible  separates  with  and  without  contours  should  be  ob¬ 
tained  to  provide  maximum  flexibility  in  preparing  the  final  maps. 
Reproducible  separates  of  USGS  quadrangle  series  maps  can  be  ordered 
directly  from  USGS  Cartographic  Offices  listed  in  Attachment  1. 


d.  Scale 

The  map  scale  should  be  such  that  all  important  features  can  be 
identified  clearly  when,  the  map  is  reduced  to  one-half  site.  The  fu,ll 


b. 
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size  map  scale  should  range  between  1"=400'  and  l''=2,000'. 

e.  Minimum  Contents 

Base  maps  should  include  at  least  the  following  information: 

(1)  Cultural  features  including  natural  landmarks  and  prominent 
manmade  features  such  as  railroads,  airfields,  streets, 
roads,  highways,  levees,  dikes,  seawalls  and  dams. 

(2)  Drainage  features  such  as  rivers,  streams,  lakes  and  ponds, 
coastlines,  tidal  flats,  canals  and  channels. 

(3)  Corporate  limits. 

(4)  Dam  and  reservoir  area. 

(5)  Names. of  principal  rivers  and  streams. 

(6)  Number  and  location  of  each  cross  section  used  in  the  rout¬ 
ings. 

(7)  Location  of  prominent  landmarks  not  shown  on  the  original. 

(8)  Existing  development  not  illustrated  on  the  original  which 
is  impacted  by  the  routings. 

(9)  Match  lines  for  contiguous  maps. 

f.  Optional  Contents 

Base  maps  may  also  contain  the  following  information: 

11)  Contours  and ' spot  evaluations  (paragraph  4s)> 

(2)  Location  of  buildings. 

(3)  Grid  or  section  lines. 

(4)  Other  plaiiimetrlc  or  cultural  information  which  would 
assist  in  locating  flood  boundaries. 

g.  Ise  of  Contours 


Contours  should  be  shown  on  maps  if  practical.  However,  they  may 
be  deleted  where  their  density  would  detract  from  the  clarity  of  the 
reduced  final  maps.  Removal  of  the  contours  from  USGS  7. ,5  minute 
quadrangle  series  maps  can  be  readily  accomplished  by  deletion  of  the 
separate  overlay  on  which  they  appear. 
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h.  Base  Map  Plate  Frame 

The  base  map  should  be  superimposed  on  a  plate  frame  containing 
the  information  shown  on  the  example  in  Attachment  2. 


5-  Preliminary  Maps 

Preliminary  maps  should  be  prepared  using  the  base  maps  described 
in  paragraph  4,  including  the  map  frame  (paragraph  4h).  Information 
shown  on  preliminary  maps  should  include  the  downstream  area  likely  to 
be  flooded,  maximum  depth  of  water  at  various  points  in  the  flooded 
area,  time  of  arrival  of  dangerously  high  flows,  peak  time  and  peak 
elevation.  Information  shown  should  also  include  the  boundary  of  the 
reservoir  at  top  of  flood  control  pool,  boundary  of  the  inundated  area 
at  the  maximum  pool  elevation  during  the  Spillway  Design  Flood,  and 
time  of  occurrence  of  the  maximum  pool  elevation  during  the  Spillway 
Design  Flood.  Accuracy  requirements  are: 

a.  Depth  of  water  to  the  nearest  half  foot. 

b.  Time  of  arrival  of  dangerously  high  water  to  nearest  15  minutes 

(hours  and  minutes  should  be  used,  not  fractions  of  an  hour). 

c.  Peak  time  to  nearest  30  minutes. 

d.  River  miles  to  nearest  0.1  mile. 

f.  Distance  from  dam  to  nearest  0.1  mile. 

Information  for  both  emergency  conditions  should  be  placed,  in 
pencil,  on  a  copy  of  the  base  map.  Any  other  information  which  would 
further  clarify  or  assist  in  review  of  the  study  results  should  be 
included.  Preliminary  maps  should  be  considered  as  original'  working 
maps  with  graphics  kept  as  simple  and  concise  as  possible.  Color  pencil 
coding,  of  inundation  area  outlines  is  permissible.  A  paper  reproduction 
of  the  preliminary  map  should  be  used  for  review. 

6.  Final  Maps 

Final  inundation  maps  will  be  prepared  after  preliminary  i'nunda>- 
tion  maps  have  been  reviewed  and  technical  comments  satisfied.  Maps  are 
to  be  prepared  full  site  (Attachment  6)  for  use  by  local  off icials  and 
reduced  site  (Attachment  5)  for  inclusion  in  the  Corps  .report .  Clarity 
and  simplicity  are  of  prime  importance  in  the  final  maps'.  It  may  be 
necessary  to  redraft  certain  portions  of  the  maps  to  improve  read¬ 
ability.  Final  maps  should  include  at  least  the  following  information: 
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a.  Information  pertaining  to  each  cross  section 

( 1 )  River  mile. 

(2)  Distance  from  dam. 

(3)  Time  of  arrival  of  dangerously  high  flows.' 

(4)  Peak  time. 

(5) ,.  Peak  elevation. 


b.  Information  pertaining  to  the  reservoir  area  including: 

(1)  Boundary  of  the  reservoir  at  top  of  flood  control  pool. 

(2)  Boundary  of  the  inundated  area  at  the  maximum  pool  eleva¬ 
tion  during  the  Spillway  Design  Flood. 

(3)  Time  of  occurrence  of  the  maximum  pool  elevation  during  the 
Spillway  Design  Flood. 


c.  Names  of  major  streets  and  roads  crossing  the  inundated  areas. 

d.  Names  of  communities  and  counties  that  would  be  affected  by  flood 
waters.' 


e.  Depiction  of  the  limits  of  inundation  including: 


(1) 


Use  of! 
tion  a! 
dam  failure. 


a  heavy  short  .dashed  line  to  delineate  the  inunda- 
jrea  for  the  case  of  a  Spillway  Design  Flood  without 


<2)  Use  of 


practice  shou 


a  heavy  solid  line  to  delineate  the  inundation  area 


For  the  case  of  a  Spillway  Design  Flood  with  dam  failure. 

f.  Depiction,  ot  a  blue  shaded  overlay,  of  the  inundation  area  for 
the  case  of  n  Spillway  Design  Flood  with  dam  failure. 

g.  Examples  of  'educed  and  full  size  final  inundation  maps  showing 
weights  and  lettering  sizes  are  contained  in  Attach- 
6,  respectively.  Similar  type  styles  and  sizes  are 


desired  line 
ments  5  and 

acceptable  providing  they  are  clear  and  simple.  Good  cartographic 


d  be  followed. 


ATTACHMENT  1 
OF 

APPEND! X 

UNITED  STATES  GEOLOGICAL  SURVEY  CARTOGRAPHIC  OFFICES 


The  following  U.S.  Geological  Survey  Cartographic  offices  are 
sources  of  reproducible  map  manuscripts: 


Eastern  Mapping  Center  FTS-928-6j56 

National  Cartographic  Information  Ctr.  Coiim.  703/860-6336  ’ 

U.S.  Geological  Survey 
536  National  Center 
Reston,  VA  22092 

Mid-Continent  Mapping  Center 
National  Cartographic  Information  Ctr. 

U.S.  Geological  Survey 
14OU  Independence  Road 
Rolla,  MO  65401 

Rocky  Mountain  Mapping  Center  FTS-234-2.'2r' 

National  Cartographic  Information  Ctr.  Comm.  303.  -U-2326 

U.S.  Geological  Survey 
Box  25046,  Stop  504 t  Federal  Center 
Denver,  CO  80225 

Western  Mapping  Center 
National  Cartographic  Information  Ctr. 

U.S.  Geological  Survey 
345  Middlefield  Road 
Menlo  Park,  CA  94025 

Procedures  and  technology  for  preparation  of  topographic  maps  by 
the  U.S.  Geological  Survey  have  changed  over  time.  In  addition,  pro¬ 
cedures  for  map  preparation  vary  between  the  agency's  several  mapping 
centers.  The  number  and  kind  of  separates  which  are  available  for  maps 
therefore  vary  from  case  to  case.  Contact  should  be  made  with  the 
appropriate  mapping  center  to  discuss  needs,  available  separates, . and 
ordering  procedures. 

All  available  1:250,000  scale  maps  are  distributed  throue^  le 
Eastern  Mapping  Center, 


FTS-467-2427 

Comm.  415/323>8i11 
X2427 


FTS-277-OJ?5l 
Comm.  314/341-0851 
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*7.  OISTmSUTION  ST  ATCMCNT  fvf  mbttrmet  MMrad  Ifl  Block  30,  II  Olllotum  tnm  Mopot*) 


IB.  SUP^LCMCNT ANY  notes 

Compare  with  Federal  Cuidellnes  for  Oam  Safety,  1979,  by  Ad  hoc  Interagency 
Committee  on  Pam  Safety  and  Federal  Coordinating  Council  for  Science, 
Engineering,  and  Technology. 


I*.  KEY  VOItOS  ICoMiiMM  cm  toootom  HOo  U  nococottp  out  lOomlllr  BY  Clock  nurnkcp) 

Flood  Hazard,  Dam  Failure,  Safety,  Evacuation,  Warning,  Emergency  Planning, 
Hydrology,  Hydraulics. 


20.  aOSTNACT  (CoMItluo  cm  looocoo  dOo  II  nocoooccr  cto$  lOonlllr  *Y  Mock  monCcrf 

■Describes  Corps  of  Engineers  plan  for  dam  failure  and  other  large  flood 
evacuation  emergencies.  Specific  guidance  is  given  for  preparation  of 
inundation  maps  by  Corps  offices  for  use  by  local  cities  and  counties  in  their 
emergency  planning.  The  major  parts  of  an  emergency  plan  and  hydraulic  ahd 
hydrologic  analysis  pertaining  there  to  are  presented." 
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